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THE  FIFTY-SECOND  ANNUAL  REPORT 

OF  THK 

SECRETARY 

OF  THB 

State  Board  of  Agriculture. 


To  the  SeruUe  and  House  of  RepreserUeUivea  of  Uie  CommonwecUlh  of 

Massachusetts. 

Having  completed  my  first  full  year  as  secretary  of  the 
State  Board  of  Agriculture,  it  becomes  my  duty  to  present 
for  your  consideration  the  fifty-second  annual  report  of  the 
Board.  It  has  been  a  year  of  varied  activities  and  of  hard 
work  for  the  advancement  of  agriculture,  and,  while  we 
may  hesitate  to  claim  too  much  credit  for  the  developments 
of  the  year  in  our  lines  of  work,  it  is  but  right  to  say  that 
the  Board  has  been  a  large  factor  in  and  of  them.  The 
various  divisions  of  the  work  of  the  Board  are  fiilly  treated 
under  the  proper  headings,  and  need  not  be  referred  to 
here. 

The  year  just  closing  has  been  in  the  main  a  profitable 
one  for  our  farmers,  as  good  crops  have  generally  been 
secured,  and  prices,  except  for  apples  at  time  of  harvest 
and  to  a  less  degree  for  potatoes,  have  ranged  well  up  to 
thbse  usually  received.  Market  gardeners  have  had  a  prof- 
itable season,  though  not  so  good  as  last  year.  Dairymen 
received  good  prices  for  their  products,  and  went  into  the 
winter  with  well-filled  barns  and  stock  in  good  condition. 
Poultrj'-  raisers  received  prices  rather  above  the  average, 
and  good  care  was  rewarded  with  at  worst  fair  results.  Of 
our  specialists,  horticulturists  have  perhaps  the  most  cause 
to  complain,  owing  to  the  damage  to  peach  trees  from  the 
severe  winter  and  the  low  price  of  apples  at  time  of  harvest. 
Those  apple  growers  who  were  so  situated  as  to  be  able 
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to  hoM  their  crops  in  storage  reaped  a  substantial  reward 
for  their  investment  and  trouble. 

Agriculture  in  Massachusetts,  and  we  may  say  in  New 
England  as  a  whole,  though  perhaps  more  especially  in  our 
own  State,  has  come  to  be  a  matter  of  specialization  and 
close  attention  to  detail.  We  no  longer  compete  with  the 
fertile  and  easily  tillable  farms  of  the  great  west  in  the  pro- 
duction of  the  cereals  and  staple  crops,  but  in  our  own  lines 
great  rewards  still  await  the  careful  student  of  conditions 
and  methods.  The  market  at  our  doors  is  one  of  the  best  — 
perhaps  the  best —  in  the  world  ;  but  it  is  a  critical  market, 
an  educated  market,  one  trained  by  years  of  the  best  to 
accept  nothing  but  the  best,  and  to  go  l)eyond  our  local 
producers  when  they  do  not  furnish  it.  There  is  still  an 
outlet  for  an  immense  amount  of  inferior  produce,  but  at 
prices  usually  below  the  level  of  profit.  It  is  by  seizing 
the  opportunities  presented,  by  catering  to  the  demands  of 
our  market  and  by  creating  new  ones,  that  the  long  list  of 
marked  successes  in  agriculture  in  Massachusetts  have  been 
produced.  Fresh,  sweet,  wholesome  milk  and  cream,  fresh 
vegetables,  strawberries  with  the  dew  still  on  them,  table 
fimits  of  all  kinds  suited  to  the  climate,  provided  they  are 
of  the  first  quality,  find  a  ready  sale,  and  at  prices  highly 
remunerative.  In  greenhouse  products  many  a  farmer  lias 
found  the  opportunity  to  make  skill  and  energy  yield  him 
a  handsome  profit.  With  the  great  variety  of  soil  and  ex- 
posure which  our  diversified  surface  affords,  there  is  oppor- 
tunity for  an  exceedingly  wide  range  in  the  choice  of  lines 
of  special  work.  To  the  farmer  who  studies  his  market  and 
directs  his  natural  resources  with  intelligence  and  judgment, 
fanning  in  Massachusetts  will  prove  more  profitable  than  in 
any  other  section  of  the  country.  He  must,  however,  be 
alive  to  the  situation,  and  ready  to  discard  old  methods  and 
ideas  for  those  of  more  modern  date. 

It  is  in  keeping  abreast  of  these  developments,  in  giving 
aid  to  those  who  are  seeking  for  new  lines  of  work  or  to 
improve  old  methods,  that  the  greatest  usefulness  of  this 
Board  must  lie.  The  opportunities  for  useful  service  in 
these  lines,  through  our  agricultural  societies,  through  the 
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lectures  at  the  winter  meeting  of  the  Board  and  at  the 
farmers'  institutes,  and  through  our  annual  report,  our  crop 
reports  and  special  bulletins,  arc  manifold,  and  will  be 
greater  in  the  future  than  in  the  past.  Last  and  least,  per- 
haps, in  the  number  of  people  reached,  but  nevertheless  of 
constantly  increasing  importance,  is  the  work  which  we  are 
able  to  do  by  consultation  and  correspondence.  Much  of 
the  information  which  we  publish  and  disseminate  is  of 
interest  to  those  not  engaged  in  agriculture  in  a  commercial 
way,  but  on  a  small  scale  for  their  own  pleasure,  their  proSt 
being  found  rather  in  the  satisfaction  of  having  choice  prod- 
ucts of  their  own  raising  for  their  tables  than  in  the  produc- 
tion of  a  surplus  for  the  market.  I  am  glad  to  be  able  to 
say  that  our  work  is  not  unappreciated,  and  that  the  com- 
mendations freely  given  from  many  sources  are  not  the  least 
of  the  factors  that  will  spur  us  to  renewed  efforts  in  the  future. 

Changes  in  the  Board. 

Changes  in  membership  resulting  from  elections  by  the 

several  societies  will  be  given  in  the  report  of  the  committee 

on  credentials  in  the  proceedings  of  the  annual  meeting. 

The  number  of  ex-oflBcio  members  has  been  increased  by 

the  addition  of  the  State  Forester,  Mr.  Alfred  Akerman, 

under  the  provisions  of  chapter  409  of  the  Acts  of  1904. 

Members  retiring  because  of  expiration  of  term  of  service 

are:  Arthur  A.  Smith  of  the  Deerfield  Valley  Agricultural 

Society ;  C.  K.  Brewster  of  the  Highland  Agricultural  So- 

ciet)^;    and   J.    W.    Gurney  of  the   Hillside   Agricultural 

Society. 

Meetings  of  the  Board. 

For  the  summer  meeting  of  the  Board,  held  at  the  Mas- 
sachusetts Agricultural  College,  Amherst,  June  16,  the  plan 
of  having  a  field  day  and  demonstration  work  was  tried,  with 
marked  success.  The  mixing  and  preparation  of  the  Bor- 
deaux mixture,  the  fumigation  of  a  tree  with  hydrocyanic 
acid  gas,  the  demonstration  of  the  operation  of  the  Babcock 
test  and  of  Farrington's  pasteurizer,  with  the  workings  of 
several  (Jifferent  makes  of  separators,  were  all  given  prac- 
tical demonstration ;  and,  in  addition.  Prof.  Wm.  P.  Brooks 
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explained  the  experiments  carried  on  at  the  experiment 
station  in  grass  raising.  In  the  afternoon  Dr.  Geo.  M. 
Twitchell  of  Maine  gave  an  interesting  address  on  the 
subject  "Harness  your  forces."  It  is  my  present  plan  to 
make  this  demonstration  work  an  annual  feature  of  the 
summer  meetings  of  the  Board.  A  detailed  account  of  this 
successful  and  valuable  meeting  will  be  found  printed  in 
this  volume. 

The  public  winter  meeting  for  lectures  and  discussions 
was  held  at  South  Framingham,  on  invitation  of  the  Middle- 
sex South  Agricultural  Society,  and  was  one  of  the  most 
successful  for  a  numl)er  of  years,  the  lectures  being  uni- 
formly of  the  first  rank  in  thought  and  treatment,  the  dis- 
cussions concise  and  intelligent,  and  the  attendance  fully 
up  to  the  average  in  number  and  perhaps  above  in  mental 
gi*asp  and  alertness.  A  pleasant  feature  of  the  meeting 
was  the  visit  to  the  farm  of  Mr.  X.  I.  Bowditch  of  the 
Board,  on  the  afternoon  of  the  last  day  of  the  meeting. 
The  lectures  and  discussions  will  be  found  printed  in  this 
volume. 

The  annual  business  meeting  of  the  Board  was  held  at 
Boston,  Jan.  10  and  11,  1905.  The  minutes  of  this  meet- 
ing, together  with  the  reports  submitted  by  the  various 
committees,  will  be  found  printed  in  this  volume.  Special 
business  meetings   were   held  at  the  summer   and   winter 

meetings. 

Agricultural  Societies. 

The  incorporated  agricultural  societies  of  Massachusetts 
had  in  the  main  a  successful  year,  lK)th  from  a  financial 
standpoint  and  from  that  of  their  fulfilling  their  mission  in 
assisting  in  the  improvement  of  agriculture  in  the  Common- 
wealth. There  were  a  few  exceptions  to  the  general  rule 
of  financial  success,  caused  by  unfavorable  weather,  and 
pcrh&ps  one  or  two  that  might  have  been  avoided  by  more 
careful  business  management.  The  tendency  of  oflBcers  and 
boards  of  management  is  undoubtedly  in  the  direction  of 
strictly  agricultural  fairs,  two  more  societies  having  adopted 
the  policy  of  excluding  all  fakirs  and  attractions  from  their 
exhibitions,  with  marked  success  from  an  educational  stand- 
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point,  and,  so  far  as  I  have  been  able  to  learn,  without 
financial  loss.  The  attendance  suffered,  to  be  sure,  but  the 
absence  of  bills  of  expense  for  attractions  appears  to  have 
more  than  counterbalanced  the  decrease  in  revenue  from 
this  source.  That  those  who  attended  did  so  from  an  inter- 
est in  agriculture  seems  apparent,  and  there  can  be  no  ques- 
tion but  that  they  had  a  better  opportunity  to  inspect  the 
exhibits  and  draw  useful  lessons  from  them  than  when  their 
attention  was  distracted  by  numerous  outside  attractions. 
Six  of  the  societies  holding  exhibitions  have  adopted  this 
course,  and  of  the  remaining  twenty-four  in  at  least  five 
instances  the  sum  paid  for  attractions  is  so  small  as  to  have 
no  appreciable  effect  on  the  question  of  a  favorable  balance 
at  the  end  of  the  year.  It  is  a  noticeable  and  important 
fiiet  that  these  societies  are  able  to  meet  their  obligations 
each  year,  even  in  bad  weather,  and  to  lay  up  a  balance  of 
more  or  less  amount  on  the  right  side  of  the  ledger  when 
favored  with  good  conditions.  Their  example  is  commended 
to  the  other  nineteen  forr  carefiil  study  and  consideration, 
with  the  belief  that  if  they  will  adopt  a  policy  of  the  same 
sort  they  will  find  it  to  be  equally  advantageous. 

The  fairs  held  this  year  have  been  generally  fortunate  in 
weather  conditions,  though  it  is  inevitable  that  some  should 
suffer  from  rain  and  threatening  weather  every  year.  The 
attendance,  so  far  as  reported  on  by  the  inspectors,  was 
fully  up  to  that  usual  in  the  different  sections,  and  in  some 
cases  was  larger.  The  moral  plane  of  the  exhibitions  has 
been  high.  It  is  to  be  expected  that  objectionable  side 
shows  will  sometimes  obtain  footing  on  fair  grounds  under 
fiilse  pretences,  but  all  such  are  reported  to  have  been  sup- 
pressed and  ejected  from  the  grounds.  But  one  infraction 
of  law  was  reported  by  an  inspector,  and  that  is  at  pres- 
ent under  investigation  by  the  committee  on  agricultural 
societies. 

I  would  renew  my  recommendation  of  last  year,  that  the 
societies  pay  careful  attention  to  their  business  manage- 
ment, should  exercise  caution  as  to  the  engaging  of  attrac- 
tions, and  should  establish  a  sinking  fund  from  which 
unavoidable  losses  due  to  bad  weather  or  damage  to  the 
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property  of  the  society  may  be  paid.  I  would  also  renew 
my  recommendation  for  a  thorough  overhauling  of  the  pre- 
mium lists  of  the  societies.  One  society  was  caught  this 
year  through  its  making  the  old  offer  of  a  sum  for  the  best 
specimen  of  any  other  breed  or  variety,  and  had  to  pay  a 
large  sum  for  exhibits  of  no  prominence  or  value  for  other 
purposes  than  as  curiosities.  That  society  will  undoubtedly 
provide  against  a  repetition  of  the  trouble,  and  others  should 
take  advantage  of  the  lesson  pointed  out,  and  not  wait  for 
the  bitter  lessons  of  adversity. 

I  would  further  recommend  that  the  societies  employ 
expert  judges,  not  members  of  the  society  or  residents 
within  its  limits,  to  do  the  judging  in  the  live  stock  and 
poultry  classes.  That  this  may  not  be  an  undue  burden  on 
the  poorer  societies,  the  attention  of  the  Board  and  the 
Legislature  is  called  to  the  suggestion  that  the  societies  be 
authorized  to  expend  a  portion  of  the  State  bounty  in  pay- 
ing for  the  services  and  expenses  of  such  judges. 

Farmers'  Institutes. 

The  farmers'  institutes  are  supported  from  the  appro- 
priation for  **the  dissemination  of  useful  information  in 
agriculture,"  which  was  $2,700  for  the  year  1904.  This 
appropriation  was  sufficient  to  meet  all  bills  for  the  year, 
the  work  having  been  arranged  with  that  end  in  view  ;  but 
if  the  increased  appropriation  asked  for  had  been  given, 
much  more  could  have  been  done.  With  an  increase  to 
$3,000  a  greater  number  of  meetings  might  be  held  in  sec- 
tions where  they  would  be  appreciated,  and  something  done 
towards  the  holding  of  demonstration  and  field  meetings. 
Without  this  increase  nothing  can  be  done  in  this  line 
except  by  curtailing  work  in  some  other  direction,  there- 
fore development  in  this  field  of  work  must  rest  on  the 
action  of  the  Legislature. 

During  the  institute  year  just  closed  two  circuits  of  insti- 
tutes were  held,  with  good  results  in  saving  of  expense  and 
convenience  of  speakers.  We  have  arranged  with  four 
speakers  from  without  the  State  —  Prof.  J.  W.  Sanborn  of 
Pittsfield,  N.  H. ;  Prof.  John  Craig  of  Ithaca,  N.  Y, ;  Prof. 
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C.  S.  Phelps  of  Chapinville,  Conn.  ;  and  Dr.  J.  L.  Hills  of 
Burlington,  Vt.  —  to  give  us  a  week's  time  each  during  the 
months  of  January,  February  and  March  of  this  year,  and 
we  hope  to  arrange  a  good  circuit  of  meetings  for  each  of 
them.  All  these  speakers  are  in  the  first  rank  as  institute 
workers,  and  will  have  something  to  offer  of  more  than 
average  value  to  our  fanners.  They  will  not  be  engaged  for 
single  meetings  at  other  times  during  the  institute  season. 

The  institutes  of  the  year  have  been  more  than  commonly 
successful,  both  in  attendance  and  interest.  No  lecture  has 
been  delivered  by  any  speaker  receiving  compensation  from 
the  treasury  of  the  Conmionwealth  that  has  not  been  agri- 
cultural in  its  nature.  One  hundred  and  fourteen  meet- 
ings have  been  held  during  the  year,  under  the  direction 
and  control  of  this  Board.  All  the  societies  represented  on 
the  Board  held  3  or  more  institutes,  except  the  Hingham 
Agricultural  and  Horticultural  Society,  which  held  but  2, 
and  the  Massachusetts  Society  for  Promoting  Agriculture, 
which  is  represented  on  the  Board  by  special  act,  and  holds 
no  institutes,  while  6  societies  held  4  or  more.  Eleven 
other  meetings  have  been  held  in  various  sections  where 
there  is  no  agricultural  society  represented  on  the  Board, 
and  where  there  is  a  demand  for  such  meetings.  The  aver- 
age attendance  for  the  year  has  been  the  largest  since  records 
of  attendance  have  been  kept,  being  109,  as  against  102  for 
last  year,  104  for  1902,  107  for  1901,  91  for  1900  and  94 
for  1899.  At  two  of  the  meetings  the  attendance  was  300 
or  over,  at  21  from  200  to  299,  at  29  from  100  to  199,  at 
38  from  50  to  99,  and  at  24  it  was  less  than  50.  During 
the  year  the  work  showed  encouraging  signs  of  progress  in 
certain  sections  where  it  has  heretofore  been  weak,  and  we 
hope  to  be  able  to  make  an  equally  satisfactory  report  for 
the  other  weak  spots  when  the  time  shall  come  for  a  sum- 
ming up  of  the  work  of  1905. 

Nursery  Inspection. 

This  work  has  been  thoroughly  organized  under  the  com- 
petent direction  of  the  present  Nursery  Inspector,  and  the 
third  year  of  the  work  shows  a  further  improvement  in  the 
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condition  of  nurseries.  Such  infractions  of  the  law  regard- 
ing the  sale  of  nursery  stock  as  have  been  reported  during 
the  past  year  have  arisen  from  mistake  rather  than  through 
malice,  and  have  been  of  a  minor  nature.  That  nursery 
stock  from  Massachusetts  nurseries  is  now  considered  as 
free  from  danger  of  insect  or  fungous  infestation  is  a  grand 
testimonial  to  the  value  of  the  work,  when  we  consider  the 
extremely  dangerous  conditions  that  prevailed  in  many  nurs- 
eries prior  to  the  enactment  of  the  law.  It  is  possible  that 
a  few  perfecting  amendments  may  be  presented  to  the  cur- 
rent Legislature,  but  it  is  in  the  main  working  smoothly  and 
satisfactorily.  The  report  of  the  Nursery  Inspector  will  be 
found  printed  in  this  volume. 

Dairt  Bureau. 

The  secretary  of  the  Board  is  the  executive  oflScer  of  the 
Bureau,  and,  as  the  headquarters  of  the  Bureau  are  in  the 
office  of  the  Board,  he  has  kept  in  close  touch  with  its  work. 
He  has  nothing  but  commendation  for  the  excellent  way  in 
which  it  has  been  carried  on  during  the  year  by  the  general 
agent.  More  inspections  have  been  made  during  the  year 
than  ever  before,  and  fewer  infractions  of  the  laws  relating 
to  dairy  products  detected,  indicating  that  the  past  work  of 
the  Bureau  has  been  efficient,  and  that  present  conditions  in 
the  trade  are  favorable  to  the  producer.  Advanced  work 
has  been  conamenced  along  educational  lines.  For  further 
details  see  the  report  of  the  Bureau,  printed  in  this  volume. 

Cattle  Bureau. 

I  renew  my  recommendations  of  a  year  ago  in  regard  to 
the  above-mentioned  Bureau.  The  report  of  the  Chief  of 
the  Cattle  Bureau  will  be  found  printed  in  this  volume. 

State  Forester. 

Chapter  409  of  the  Acts  of  1904  establishes  the  office  of 
State  Forester  in  this  Commonwealth.  Provision  is  made 
in  this  law  that  the  State  Forester  shall  be  appointed  an- 
nually by  the  Governor,  that  he  shall  be  a  trained  forester 
who  has  had  technical  education  as  such,  that  he  shall  be 
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ex  officio  a  member  of  the  State  Board  of  Agriculture,  and 

that  his  report  shall  be  printed  in  the  report  of  the  said 

Board.     In  defining  his  duties^  it  provides  that  he  shall 

issue  such  publications  as  he  deems  necessary ;  that  he  shall 

visit  such  land  owners  as  may  request  him  to  do  so,  and 

advise  with  them  as   to   the   management  of  their  forest 

property,  but  at  their  expense  ;  that  he  shall  deliver  a  series 

of  lectures  on  forestry  to  the  students  of  the  Massachusetts 

Agricultural  College ;  and  that  he  may  establish  a  nursery 

for  the  growth  of  forest  trees  on  the  grounds  of  the  said 

college. 

I  regret  that  his  work  should  be  hampered  by  imposing 
the  costs  of  inspection  upon  the  owners  of  forest  areas,  and 
that  some  provision  ^vas  not  made  for  the  purchase  and 
improvement  of  the  waste  areas  of  the  Commonwealth  in 
forest  growth ;  but  it  is  possible  that  these  defects  in  the 
present  law  may  be  remedied  by  future  enactment.  An 
opportunity  for  making  this  work  more  effective  and  of 
introducing  it  to  the  favorable  attention  of  the  farmers  of 
the  Commonwealth  was  lost  when  the  position  was  estab- 
lished as  a  separate  office. 

The  report  of  the  State  Forester  will  be  found  printed 
in  this  volume. 

Massachusetts  Agricultural  College. 

As  the  State  Board  of  Agriculture  is  by  law  a  Board  of 
Overseers  of  the  Massachusetts  Agricultural  College,  a  few 
words  in  regard  to  that  institution  would  seem  to  be  in  order. 
1  understand  that  the  college  entered  last  &11  upon  a  year 
which  promises  to  be  the  most  successful  in  its  history.  The 
entering  class  is  the  largest  on  record,  as  is  also  the  total 
attendance  at  the  college.  New  buildings  are  needed  for 
the  proper  instruction  of  the  large  number  of  young  men 
now  being  received  each  year,  and  it  will  not  be  long  before 
further  dormitory  accommodations  will  be  necessary,  or  the 
Commonwealth  will  be  ol)liged  to  adopt  the  alternative  course 
of  taming  away  a  large  number  of  those  seeking  entrance. 
The  Board  of  Trustees  of  the  college  will  ask  the  present 
Legislature  to  make  substantial  appropriations  for  the  pur- 
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po8es  indicated,  and  I  bespeak  of  the  Legislature  its  favor- 
able consideration  of  the  request.  The  Board  has  this  year, 
as  always,  endeavored  to  keep  in  close  touch  with  the  col- 
lege, and  to  be  of  as  much  assistance  as  possible  in  bringing 
its  work  to  the  attention  of  the  people  of  the  Commonwealth 
and  supporting  it  in  every  way.  The  summer  meeting  on 
June  16  brought  many  to  visit  it,  and  the  results  of  the  in- 
spection and  the  lessons  learned  could  not  but  be  beneficial 
to  the  college  as  well  as  to  those  present. 

The  Gypsy  and  Brow^n-tail  Moths. 

The  degree  of  infestation  by  these  insects,  and  the  serious 
menace  which  they,  more  particularly  the  gypsy  moth,  afford 
to  the  agriculture  of  the  Commonwealth,  is  fully  treated  in 
the  report  of  the  committee  on  gypsy  moth,  birds  and  insects, 
printed  in  this  volume,  and  the  recommendations  of  that 
committee  leave  little  to  be  said  in  this  report.  I  would, 
however,  add  my  personal  voice  to  the  call  for  aid  in  com- 
batting the  gypsy  moth  that  is  going  up  from  the  people  of 
the  infested  district,  and  from  those  beyond  that  district 
who  thoroughly  understand  the  conditions  and  the  menace 

embodied  in  them. 

Crop  Reports. 

The  publication  of  monthly  crop  reports  has  been  carried 
on  as  heretofore.  The  special  articles  included  in  these 
reports  were:  *'The  hay  crop  in  Massachusetts,"  by  Prof. 
Wm.  P.  Brooks;  "The  growing  of  mushrooms,"  by  Dr. 
Geo.  E.  Stone;  "The  gypsy  and  brown-tail  moths,"  by  A. 
H.  Kirkland,  M.S.;  "Harvesting  and  marketing  apples," 
by  Prof.  F.  A.  Waugh  ;  "Breeds  for  the  fai*m,  and  farmers 
as  poultry  breeders,"  by  John  H.  Robinson ;  and  "  Bee 
keeping :  how  to  meet  its  dangers  and  difficulties,"  by  Bur- 
ton N.  Grates.  All  but  the  last  one  were  illustiuted.  Up- 
wards of  1,000  copies  of  these  bulletins  have  been  called  for 
during  the  year,  largely  because  of  these  special  articles ; 
and  many  of  them  have  been  coupled  with  the  request  that 
the  writer's  name  be  placed  on  the  permanent  mailing  list. 
So  nianv  additions  were  made  in  this  wav  that  the  edition 
increased  from  3,400  for  May  to  3,800  for  October.     The 
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edition  of  the  bulletin  for  July  was  4,500,  because  of  the 

special  demand  for  inibrmation  on  the  gypsy  and  brown-tail 

moths,  particularly  the  gypsy.     It  was  thought  that  this 

number  would  sulBSce  for  the  demands  of  another  year,  but 

the  edition  is  now  nearly  exhausted.     The  crop  report  has 

been  entered  as  second-class  matter  at  the  Boston  post-office 

under  the  authority  of  act  of  Congress  of  June  6,  1900, 

with  the  result  that  an  appreciable  saving  has  been  made 

in  the  cost  of  mailing. 

Nature  Leaflets. 

The  following  illustrated  nature  leaflets  were  issued 
daring  tiie  year:  ''Massachusetts  weeds"  and  **  Potato 
rots,"  by  Dr.  Geo.  E.  Stone  ;  and  "  Hints  for  out-door  bird 
study,"  in  four  parts,  by  Edward  Howe  Forbush.  There 
has  been  an  increased  call  for  these  leaflets  by  teachers  in 
the  public  schools  and  by  pupils  in  the  normal  schools. 

Extracts  from  the  Trespass  Laws. 

Chapter  444  of  the  Acts  of  1904  requires  that  the  secre- 
tary of  the  State  Board  of  Agriculture  cause  to  be  printed 
such  extracts  from  the  trespass  laws  as  in  his  opinion  will 
tend  to  prevent  depredations  on  farm  and  forest  lands,  on 
durable  material,  and  to  furnish  not  less  than  five  copies  to 
any  reputable  person  applying  therefor,  and  to  send  one 
copy  annually  to  each  post-office  in  the  Commonwealth. 
There  being  no  appropriation  made  for  the  carrying  out 
of  the  provisions  of  this  act,  a  full  compliance  with  its 
requirements  has  been  impossible.  One  thousand  copies  of 
a  cloth  poster  were  printed,  at  an  expense  of  $46.48,  and 
paid  for  from  the  appropriation  for  incidental  and  contingent 
expenses  in  the  office  of  the  secretary,  and  the  necessary 
postage  was  paid  from  the  same  appropriation.  The  posters 
were  received  on  July  18,  and  since  that  date  769  copies 
have  been  distributed,  —  210  to  residents  of  cities  and  559 
to  residents  of  towns.  Lack  of  funds  prevented  the  send- 
ing of  a  copy  to  post-offices.  Letters  calling  for  the  extracts 
have  complained  bitterly  of  depredations  on  the  property 
of  the  writers,  and  it  is  hoped  that  these  posters  will  act  as 
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a  deterrent  in  the  future.  An  appropriation  of  $300  has 
been  asked  for  printing  and  distributing  these  posters  for 
the  current  year,  as,  with  an  increased  demand  which  is 
likely  to  arise,  it  will  be  impossible  to  meet  the  expenses 
from  our  appropriation  for  incidentals. 

Abandoned  Fakms. 

The  efforts  of  this  office  to  make  known  the  locations  and 
to  secure  the  i-eoccupancy  of  farms  in  this  Commonwealth 
for  sale  at  a  low  price  in  proportion  to  their  productive 
capacity,  begun  under  the  provisions  of  chapter  280  of  the 
Acts  of  1891,  were  discontinued  after  the  publishing  of  the 
ninth  edition  of  the  descriptive  catalogue,  in  September, 
1901.  In  these  catalogues  descriptions  of  747  farms  were 
published,  the  total  number  of  catalogues  issued  being 
20,500.  The  number  of  all  farms  in  the  State  by  the 
census  of  1885  was  45,010.  At  the  time  of  issuing  the 
final  catalogue  334  of  the  farms  advertised  had  been  re- 
ported to  this  office  as  sold,  and  122  descriptions  had  been 
withdrawn  from  the  catalogue  at  the  request  of  the  owners. 
There  are  no  statistics  to  show  what  changes  of  ownership 
have  since  taken  place  in  the  farms  catalogued,  but,  as  the 
tendency  has  been  more  and  more  strongly  from  the  city  to 
the  country,  it  is  believed  that  few  if  any  of  these  farms 
are  now  unoccupied  during  portions  of  the  year,  if  the 
buildings  are  habitable,  or  the  land  suitable  for  fanning  pur- 
poses connected  therewith  can  be  utilized  by  neighboring 
farmers  to  a  greater  or  less  extent. 

Farm  property,  like  any  other  species  of  real  estate,  goes 
onto  the  market  from  time  to  time  for  various  reasons,  and 
its  sale  does  not  necessarily  mean  a  loss  to  the  community 
or  to  agriculture.  Frequently  a  sale  results  in  appreciable 
gain  to  both.  It  is  lK)lieved  that  when  Massachusetts  farms 
are  sold  they  bring  fair  prices,  and  that  the  upward  tendency 
of  prices  has  been  marked  during  recent  years,  especially 
in  suburban  communities  and  in  localities  particularly 
adapted  to  the  finer  branches  of  agriculture,  such  as  dairy- 
ing, fruit  growing,  poultry  keeping,  market  gardening, 
tobacco  raising,  floriculture,  etc. 
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A  record  kept  of  requests  to  this  office  by  letter  for  cata- 
logaes  or  iDformation  about  farm  property  since  Jan.    1, 
1903,  shows  the  following :  total  requests,  595 ;  from  Mas- 
sachusetts, 204;  New  York,  132  ;  Illinois,  31 ;  Connecticut, 
22;  New  Jersey,  23;  Ohio,  21;  Pennsylvania,  19;  Rhode 
Island,  15  ;  scattering,  128.     Thirty-seven  States  and  Terri- 
tories were  represented  in  these  calls,  and  20  requests  came 
from  foreign  countries,  including  Canada  and  the  Provinces, 
Brazil,  Greece,  Australia,  Fmnce,  England  and  South  Africa. 

Legislation. 

The  legislation  of  1904  having  reference  to  the  Board  of 
Agriculture  or  to  the  agricultural  societies  was:  *' An  Act 
making  appropriations  for  salaries  and  expenses  in  the  office 
of  the  State  Board  of  Agricultiu'e,  and  for  sundry  agricul- 
tural expenses"  (chapter  65)  ;  «*  An  Act  relative  to  the  tem- 
porar}'  industrial  camp  for  prispners"  (chapter  243)  ;  *' An 
Act  relative  to  printing  and  binding  certain  public  docu- 
ments" (chapter  388)  ;  ''  An  Act  making  an  appropriation 
for  exterminating  contagious  diseases  among  horses,  cattle 
and  other  animals  "  (chapter  56)  ;  for  a  deficiency  in  said 
appropriation  for  1903  (chapter  135)  ;  "  An  Act  to  estab- 
lish the  office  of  State  Forester''  (chapter  409)  ;  "An  Act 
to  prohibit  depredations  on  fexm  and  forest  lands  "  (chapter 
444);  also,  '*  Resolve  to  provide  for  compensating  owners 
of  animals  killed  in  exterminating  the  foot  and  mouth  dis- 
ease" (chapter  17);  and  ''Resolve  to  provide  additional 
eom|)ensation  for  certain  owners  of  animals  killed  in  exter- 
minating the  foot  and  mouth  disease  '*  (chapter  29) . 

Publications. 

The  following  i>ublications  were  issued  by  this  office  in 
1904,  most  of  which  may  be  obtained  on  application  :  — 
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. 

Paget. 

Number. 

Date  of  iMue. 

Agriculture  of  Massachusetts,  1908,  . 

74o* 

15.000 

June   10. 

Crop  Report  No.  1,    . 

1         40 

3,400 

June     4. 

Crop  Report  No.  2,    . 

.    '         40 

1 

3,500 

July      2. 

Crop  Report  No.  3,    . 

40 

4,500 

Aug.     6. 

Crop  Report  No.  4,    . 

40 

3,400 

Aug.  31. 

Crop  Report  No.  5,    . 

40 

3,700 

Oct.       4. 

Crop  Report  No.  6,    . 

40 

3,800 

Nov.     7. 

Nature  Leaflet  No.  20, 

8 

700 

July    12. 

Nature  I-.eaflet  No.  21, 

4 

700 

July    18. 

Nature  Leaflet  No.  22. 

8 

700 

Aug.     6. 

Nature  Leaflet  No.  23, 

8 

700 

Aug.     6. 

Nature  Leaflet  No.  24, 

8 

700 

Aug.   11. 

Nature  Leaflet  No.  25, 

8 

700 

Aug.   11. 

*  Including  Bixteenth  annual  re]>ort  of  the  Hatch  Bxperiment  Station  of  the 
Massaohu.setts  Agricultural  College,  175  pages. 


There  were  also  issued  in  pamphlet  form  the  following 
excerpts  from  the  '*  Agriculture  of  Massachusetts,"  1903: 
annual  reports  of  the  Dairy  Bureau,  Chief  of  the  Cattle 
Bureau,  and  State  Nursery  Insj^ector;  ''Outlook  for  New 
England  agriculture,"  by  Dr.  Geo.  M.  Twitchell ;  '*  A  forest 
policy  for  Massachusetts,"  by  Dr.  B.  E.  Fernow;  "Pro- 
gressive and  profitable  poultry  culture,"  by  Dr.  A.  A.  Brig- 
ham  ;  "Bee  keeping:  its  pleasures  and  profits,"  by  Dr. 
Jas.  B.  Paige;  "The  management  of  poultry  on  small 
farms,"  by  John  H.  Robinson  ;  and  the  special  report  on 
"The  destruction  of  birds  by  the  elements  in  1903-04,"  by 
Edward  Howe  Forbush. 
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Legislative  Appropriations:  Board  of  Agriculture. 


1904. 

1»M. 

Qbjscts  tok  which  appbopbxatxd. 

Appropriated. 

Uwd. 

Appropriated. 

Bounties  to  societies, 

$18,000  00 

$17,518 

10 

; $17,400  00 

Salaries  of  secretary  and  clerks. 

6.200  00 

6,200 

00 

6,200  00 

Travelling  and  necessary  ex- 

penses of  Board,  . 

1,500  00 

1,256 

64 

1,500  00 

Lectures  before  the  Board,  etc.. 

600  00 

598 

94 

600  00 

Dissemination  of  useful  infor- 

mation in  agriculture,  . 

2,700  00 

2,699 

79 

3,000  00 

Travelling  and   necessary  ex- 

penses of  the  secretary. 

500  00 

243 

06 

500  00 

Printing  15,000  copies  of  '*  Ag- 

riculture of  Massachusetts,'' . 

6,000  00 

5,667 

80 

6,000  00 

Work  of  the  Dairy  Bureau,  in- 

cluding salaries,  . 

8,200  00 

8,200 

00 

8,400  00 

State  Durserv  inspection,  . 

1,000  00 

818 

12 

1,000  00 

Incidental  and   contingent  ex- 

penses,        .... 

800  00 

800 

00^ 

800  00 

Printing  and  furnishing  extracts 

from  the  trespass  laws, 

— 

- 

300  00 

Totals,      .... 

$45,500  00 

$44,002  45 

$45,700  00 

The  Legislature  of  1904  also  appropriated  $67,000  for 

exterminating  contagious  diseases  among  horses,  cattle  and 

other  animals. 

Press  Bulletins. 

The  issuing  of  press  bulletins  containing  abstracts  of  the 
pablications  of  the  Board  has  been  continued  during  the 
year.  We  wish  to  thank  the  press  of  the  State  for  their 
courteous  treatment  of  these  bulletins,  and  for  the  wide 
publicity  which  they  have  given  these  abstracts.  In  this 
way  we  are  enabled  to  reach  many  citizens  of  the  Common- 
wealth, and  bring  to  their  attention  information  which  we 
have  prepared  for  their  use,  and  of  which  they  might  not 
otherwise  become  aware.  The  large  number  of  calls  for  our 
crop  reports,  referred  to  under  that  heading,  shows  that 
these  abstracts  receive  a  wide  circulation  and  serve  a  useful 


purpose. 


Respectfully  submitted. 


Boston,  Jan.  10, 1905. 


J.  LEWIS   ELLSWORTH, 

Seci'eiary, 
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Summary  of  Crop  Conditions.  1904. 


The  wet  weather  of  May  delayed  farm  work,  and  at  the 
close  of  the  month  it  was  somewhat  in  arrears.  Pastures 
and  mowings  wintered  well,  as  a  rule,  secured  a  good  start, 
and  at  the  close  of  the  month  the  prospect  for  grass  was 
never  better.  Fall  seeding  generally  wintered  well  and 
got  a  good  start.  The  apple  bloom  was  unusually  heavy. 
Peach  trees  were  badly  winter-killed,  and  bloomed  only  in 
a  few  localities  ;  cherries  and  plums  made  a  full  bloom,  but 
there  were  some  complaints  of  a  light  pear  bloom.  Few 
insects  appeared,  and  they  did  but  little  damage.  Spraying 
is  generally  practised  by  fruit  specialists,  and  growing  in 
favor  with  farmers.  Farm  help  was  fairly  plenty  ;  average 
wages,  $20  per  month  with  board,  and  $1.50  per  day,  or 
higher,  without  board.  There  was  a  slight  increase  in  the 
acreage  of  potatoes. 

Insects  did  less  damage  than  usual  in  June.  Indian  corn 
was  reported  as  small  and  backward,  but  of  good  color  and 
otherwise  thrifty.  Haying  was  just  beginning  at  time  of 
making  returns,  with  the  crop  not  more  than  an  average 
one,  the  damage  from  winter-killing  being  more  serious  than 
was  expected.  The  acreage  of  early  potatoes  was  consider- 
ably increased,  with  crop  somewhat  backward,  but  generally 
promising  well.  Early  market-garden  crops  generally  made 
good  yields,  and  brought  prices  fully  up  to  the  average. 
The  flow  of  milk  was  well  maintained,  with  prices  for  dairy 
products  showing  a  tendency  to  seek  a  lower  level.  Dairy 
cows  were  somewhat  more  plentiful  than  usual,  with  prices 
easier.  Pastures  were  generally  in  good  condition.  Straw- 
berries were  a  fair  crop.  Plums  and  cherries  promised  good 
yields.     Apples  set  well  and  promised  well. 

In  July  insects  did  very  little  damage.     Indian  corn  was 
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still  backward,  but  coming  forward  rapidly,  and  very  prom- 
ising. Mach  of  the  crop  is  used  for  ensilage.  Haying  was 
practically  completed,  the  crop  exceeding  expectation,  and 
being  above  average  in  quantity  and  of  excellent  quality. 
The  amount  of  forage  crops  planted  was  slightly  less  than 
asual,  but  all  promised  well.  Market-garden  crops  showed 
anosually  good  yields,  with  prices  lower  than  usual,  but  not 
too  low  for  profit.  Few  early  potatoes  had  been  dug,  but 
the  crop  promised  well.  Returns  did  not  indicate  that  the 
apple  crop  would  be  up  to  the  average  of  a  bearing  year. 
Pears  promised  but  a  light  crop;  plmns  a  heavy  crop; 
peaches  much  below  the  normal ;  grapes  promised  well ; 
cranberries  much  below  average,  owing  to  late  frosts  and 
hail.  Pastures  w^ere  reported  as  short  and  dry  in  some  sec- 
tions, but  the  rains  of  the  closing  days  of  the  month  cor- 
rected this  condition.  Rye,  oats  and  barley  were  reported 
to  be  unusually  good  crops. 

Indian  corn  continued  somewhat  backward  during  August, 
but  was  earing  well,  and  promised  a  good  crop.  Rowen 
promised  more  than  an  average  crop,  and  would  have  been 
even  better,  save  that  the  first  crop  was  cut  too  late  on 
many  fields.  Potatoes  were  somewhat  backward,  but  the 
vines  were  very  heavy  and  a  good  crop  promised,  though 
blight  was  general  in  eastern  sections,  with  some  complaints 
of  rot.  The  acreage  of  tobacco  was  little  changed,  and  one 
of  the  finest  crops  ever  secured  was  in  prospect.  Pastures 
have  seldom  been  in  better  condition.  Oats  gave  a  very 
good  crop,  with  barley  unusually  good  as  a  forage  crop  and 
little  raised  for  grain. 

Uncut  com  was  severely  damaged  by  frosts  on  September 
22  and  23.  More  than  an  average  crop  of  rowen  was  se- 
cured, and  fall  feed  was  in  excellent  condition  in  most  sec- 
tions. Less  fall  seeding  than  usual  was  done,  but  where 
put  in  early,  a  good  catch  was  reported.  Onions  were  con- 
siderably below  a  normal  crop,  though  perhaps  better  than 
previously  expected.  Root  crops  generally  promised  well, 
though  there  were  some  complaints  of  injury  from  fi'ost. 
Celery  and  other  late  market-garden  crops  promised  well. 
In  the  western  counties  an  extraordinarily  heavy  crop  of 
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apples  was  reported,  but  in  central  and  eastern  sections  it 
was  somewhat  light,  as  a  iiile.  Peai*s  were  a  fair  crop ; 
peaches  veiy  few  ;  grapes  good,  but  injured  by  frost ;  cran- 
berries suffered  still  further  from  the  frosts,  and  was  one  of 
the  lightest  crops  of  recent  years. 

Reports  from  correspondents  the  last  of  October  showed 
that  Indian  corn  that  was  well  ripened  and  harvested  prior 
to  the  heavy  frosts  of  September  22  and  23  gave  a  fine  crop 
both  of  grain  and  stover.  As  a  whole,  the  crop  was  below 
the  normal.  Ensilage  com  was  more  generally  secured  in 
good  order  than  was  that  raised  for  gmin.  Root  crops 
were  generally  a  good  average,  and  where  raised  for  market 
brought  at  least  average  prices.  Potatoes  rotted  badly  in 
some  sections,  but  where  rot  did  not  occur  gave  a  very 
heavy  yield  and  proved  profitable,  though  bringing  less  than 
average  prices.  Celery  was  a  good  crop.  Fall  feed  held 
good,  and  farm  stock  went  into  the  barns  in  unusually  fine 
condition.  Less  fall  seeding  than  usual  was  done,  but  both 
early  and  late  appeared  to  be  doing  well.  Prices  for  crops 
raised  for  market  appeared  to  have  a  lower  trend  than  for 
the  past  few  years,  due  in  a  large  measure,  doubtless,  to 
uncommonly  heavy  yields  in  many  of  the  leading  crops. 
Of  131  correspondents  answering  the  question,  "How  have 
prices  for  crops  raised  for  market  compared  with  former 
years?"  20  spoke  of  prices  as  higher  than  usual,  7  as  good, 
59  as  average  and  43  as  lower  than  usual.  Prices  for 
market-garden  crops,  potatoes  and  apples  generally  ruled 
lower  than  usual,  while  dairy  and  poultry  products  ruled  as 
hiofh  or  hio:her  than  usual. 

Sixty-six  correspondents,  a  bare  majority,  considered  hay 
to  have  been  among  the  most  profitable  crops ;  44,  pota- 
toes;  16,  corn;  11,  tobacco;  8,  sweet  corn;  7,  onions; 
7,  cabbage,  etc.  Forty  correspondents,  less  than  one- 
third,  reported  apples  as  among  the  least  profital)le  crops ; 
31,  potatoes;  22,  corn;  8,  cabbage;  6,  onions;  6,  squash; 
4,  tomatoes,  etc. 

Concerning  the  profits  of  the  season,  it  may  be  said  that 
market  gardeners  generally  had  a  profitable  season,  though 
not  as  good  as  last  year.  Dairymen  generally  did  well, 
and  went  into  the  winter  with  well-filled  barns  and  stock  in 
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good  condition.  Poultry  raisers  received  good  prices  for 
their  products.  Horticulturists  had  perhaps  the. most  cause 
to  complain,  owing  to  the  damage  to  peach  trees  from  the 
severe  winter,  the  low  price  of  apples  and  the  high  price  of 
barrels.  Of  the  132  correspondents  answering  the  question, 
'*Considei*ed  as  a  whole,  has  the  season  been  a  profitable 
one  for  your  fiumers?"  64  considered  the  season  to  have 
been  a  profitable  one,  32  fairly  profitable,  19  an  average 
season  for  profit,  8  hardly  an  average  one,  and  15  that  it 
had  not  been  a  profitable  season. 

Massaohusetts  Weather,  1904. 

[Compiled  fbom  Data  fubkished  bt  thb  New  England  Weatheb  Sebvicb.] 

The  weather  of  January  was  unusually  severe,  with  cold 
waves  of  marked  intensity,  heavy  and  frequent  storms,  gales 
of  great  force,  and  snowfall  of  unusual  depth.  The  monthly 
mean  temperature  was  decidedly  below  the  normal,  being  8° 
below  in  interior  portions  of  the  State.  The  total  snowfall 
for  the  month  ranged  from  4  inches  on  the  coast  to  about  50 
inches  in  some  interior  sections.  As  a  whole,  January  may 
be  considered  one  of  the  most  severe  months  of  the  last 
centurv. 

In  February  the  monthly  mean  temperatures  were  again 
below  the  normal  at  all  stations,  the  snowfall  in  excess  of 
the  average,  though  below  the  preceding  month  in  amount ; 
and  the  month  was  also  characterized  by  severe  and  per- 
sistent storms  along  the  coast,  during  which  the  wind  blew 
with  great  violence.  The  month  was  a  fitting  climax  to  a 
winter  that,  so  far  as  temperatures  are  concerned,  is  unprec- 
edented in  the  official  records. 

In  March  the  temperature  at  most  points  was  below  the 
average  for  the  month,  but  with  deficiencies  less  marked 
than  in  the  preceding  months.  The  same  was  true  of  the 
precipitation,  mostly  in  the  form  of  snow.  The  storms  of 
the  month  were  less  severe  and  fewer  in  number  than  usual. 
The  month  closed  with  moderate  weather,  during  which  the 
HDow  disappeared  except  in  protected  places,  giving  condi- 
tions &vorable  to  the  beginning  of  farm  operations. 

April  was  very  unpleasant,  the  weather  being  unusually 
cold  and  wet.     With  slight  exceptions,  the  month  was  the 
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coldest  of  its  name  on  record.  The  precipitation  was  re- 
markably heavy,  though  well  distributed  through  the  period 
and  over  the  territory.  The  monthly  amounts  were  among 
the  largest  recorded  for  April.  At  the  close  of  the  month 
the  season  was  generally  estimated  to  be  from  ten  to  fifteen 
days  behind  the  average. 

The  opening  week  of  May  was  clear  and  sunshiny,  with 
almost  an  entire  absence  of  rainfall,  and  temperatures  gen- 
erally above  the  seasonal  average,  the  days  being  quite  warm 
and  the  nights  cooler  than  usual.  Rain  on  the  9th  and  10th 
was  followed  by  several  days  of  unsettled  but  generally  fair 
weather,  ending  with  copious  rainfall  on  the  19th.  The  tem- 
perature varied  but  little  from  the  normal.  The  weather  of 
the  remainder  of  the  month  wds  characteristic  of  the  season, 
— clear  to  partly  cloudy  skies,  with  well-distributed  showers. 
The  temperature  of  this  period  was  continuously  above  the 
average.  May  as  a  whole  was  a  very  pleasant  month,  the 
weather  being  well  suited  to  farm  operations. 

The  weather  of  June  was  marked  by  an  abundance  of 
sunny  days  and  a  deficiency  of  rainfall.  In  a  few  sections 
there  were  violent  local  storms,  but  over  the  greater  part  of 
the  State  there  was  need  of  rain  at  the  close  of  the  month. 
General  light  rains  on  the  29th  and  30th  practically  broke 
the  drought.  A  conspicuous  feature  was  the  rather  low 
temperature  during  the  days,  and  uniformly  and  exception- 
ally cool  nights.  The  daily  mean  temperatures  were  below 
the  seasonal  average  continuously,  the  5th  excepted,  until 
the  17th,  but  during  the  closing  decade  were  near  the  nor- 
mal. The  monthly  rainfall  was  little  more  than  half  the 
usual  amount,  but  was  well  distributed  through  the  period, 
so  that  the  effect  of  the  deficiency  was  less  marked  than 
would  otherwise  have  been  the  case.  Excepting  the  low 
temperatures,  the  weather  of  June  was  very  pleasant. 

July  was  notable  for  conditions  near  the  seasonal  in  pre- 
cipitation, temperature  and  sunshine.  The  precipitation, 
though  below  normal,  was  so  well  distributed  that  the  de- 
ficiency was  hardly  noticeable.  Thunderstorms  were  less 
frequent  than  usual,  but  in  some  sections  unusually  violent. 
The  temperature  was  remarkable  for  equable  distribution 
and  uniform  high  range  of  the  maxima  and  minima,  with  an 
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absence  of  extremes  in  both.  Some  quite  warm  weather  was 
experienced  in  interior  sections,  and  on  the  coast  there  were 
several  days  of  muggy,  oppressive  weather,  though  the  maxi- 
mum temperature  was  under  90^.  Viewed  as  a  whole,  July 
was  a  very  pleasant  month. 

August  opened  with  several  days  of  warm,  showery 
weather,  with  muggy,  oppressive  atmospheric  conditions. 
A  week  of  cool  weather,  with  scattered  showers,  followed. 
During  the  remainder  of  the  month  the  weather  was  marked 
by  periods  of  a  few  warm  days,  alternating  with  like  periods 
of  cool  weather,  with  the  mercury  considerably  below  the 
average.  The  outcome  was  a  monthly  mean  considerably 
below  the  normal.  The  precipitation  was  below  the  average 
from  20  to  30  per  cent,  but  was  quite  equably  distributed, 
80  that  there  was  little  complaint  of  drought.  Local  storms 
were  less  frequent  and  Violent  than  usual  during  August. 
The  weather  was  very  pleasant,  with  a  notable  deficiency  of 
hot,  humid  days  frequently  characteristic  of  August. 

September  will  go  on  record  as  a  month  of  unusually  few 
rainy  days,  with  abundant  sunshine,  but  with  a  heavy  total 
rainfall.  During  the  first  decade  there  was  very  little  rain, 
but  on  the  14th  and  15th  a  downpour  that  has  been  but  sel- 
dom equalled,  with  almost  an  entire  absence  of  rain  during 
the  remainder  of  the  month.  The  temperature  records  also 
show  pronounced  extremes.  The  maxima  ranged  in  the  80s 
on  a  number  of  days,  with  muggy,  oppressive  temperature, 
and  on  the  22d  and  23d  dropped  suddenly  to  points  ranging 
from  slightly  above  freezing  in  some  sections  to  several  de- 
grees below  in  others.  The  monthly  mean  temperature  did 
not  depart  greatly  from  the  normal.  Notwithstanding  these 
unusual  conditions,  September,  considered  as  a  whole,  was 
a  pleasant  month. 

The  first  week  of  Octobt^r  was  generally  pleasant,  with 
abundant  sunshine.  A  week  of  overcast  weather  followed, 
during  which  more  or  less  rain  fell  in  about  all  sections. 
Fair  weather,  niostly  with  clear  skies,  again  obtained,  and 
continued  through  the  18th,  followed  by  a  widespread 
8torm  of  much  intensity  on  the  20th  and  21st.  During  this 
storm  the  winds  along  the  coast  attained  hurricane  force, 
and  caused  considerable  loss  of  life  and  of  shipping,  and 
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much  damage  to  shore  and  other  property.  The  weather 
was  fair  and  very  pleasant  through  most  of  the  remaining 
days  of  the  month.  Taking  the  month  as  a  whole,  the 
temperature  was  practically  normal.  While  rain  fell  on 
about  the  average  number  of  days,  the  monthly  amounts 
were  much  below  the  average,  and  in  many  sections  were 
little  if  any  above  half  of  the  normal  October  rain&ll. 
Generally  speaking,  the  weather  of  October  was  favorable 
to  fanning  operations. 

November,  as  a  whole,  was  a  dry,  cold  month.  The  low 
temperature  was  determined  by  the  uniform  and  continued 
low  temperature  rather  than  the  minimum  of  the  month. 
The  month  opened  cold,  and  the  daily  temperature,  almost 
without  a  break,  was  below  the  average  till  its  close. 
There  was  also  a  marked  deficiency  in  the  precipitation,  the 
monthly  amounts  in  most  instances  being  little  in  excess  of 
one-half  the  monthly  normals  for  November.  The  chief 
storm,  and  during  which  the  major  portion  of  the  precipita- 
tion occurred,  was  on  the  13th  and  14th,  snow  falling  in 
the  interior  and  western  sections,  and  rain  along  the  coast. 
Precipitation  occurred  on  an  average  of  six  days  only,  and 
the  abundant  fair  weather  and  sunshine  were  very  favor- 
able to  all  out-door  pursuits,  and  particularly  to  farming 
interests. 

December  was  characterized  by  a  continuation  of  the 
weather  conditions  that  obtained  through  November,  i.e., 
abnormally  low  temperatures,  with  the  precipitation  con- 
siderabl}^  below  the  seasonal  average.  While  temperature 
during  the  "  cold  spells"  did  not  fall  so  low  as  in  December 
of  several  other  years,  it  was  almost  continuously  low,  the 
means  for  each  day,  with  slight  exceptions,  being  several 
degrees  below  the  normals.  Excepting  in  some  of  the 
eastern  sections,  the  monthly  snowfall  was  below  the  aver- 
age. However,  on  account  of  the  low  temperature,  the 
melting  was  slow,  and,  notwithstanding  the  small  fall  of 
snow,  there  was  the  usual  amount  of  sleighing.  The  cold 
weather  was  very  favorable  to  the  ice  harvest,  and  the  har- 
vesting began  early  and  progressed  under  favorable  circum- 
stances. 
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Meteobologicai.  Observatory  of  the  Hatch  Experi- 
ment Station  (Massachusetts  Agrioultural  Col- 
lege), Amherst. 

[  Latittde,  42*  IS  48.5"  N. ;  longitude,  72*  81'  10"  W.  Helgbt  of  barometer  aboye  ground, 
51  feet;  above  sea  leyel,  273.5  feet.    Height  of  wind  InBtrumentB,  72  feet.] 

Annual  Summary  for  1904. 


Prtasure  (in  Inches). 

Maximum    reduced    to    freezing,   30.68, 

March  6. 10  a.m. 
Minimum  reduced  to  freezing,  28.42,  No- 

Tember  13, 10  p.m. 
Maximum  reduced  to  freezing  and  sea 

lerel,  30.96,  March  6, 10  A.M. 
MlQlmum  reduced  to  freezing  and   aea 

level,  28.78,  November  18, 10  p.m. 
Mean  reduced  to  freezing  and  sea  level, 

30.084. 
Annual  range,  2.88. 

Air  Temperature  {in  Degrees  F.).* 

Highest,  94A  Julj  19, 8  P.M. 

Lowest,  —36.0,  January  5,  7  JO  A.M. 

Mean,  43L9. 

Mean  of  means  of  max.  and  mln.,  44.0. 

Mean  soisible  (wet  bulb),  39.5. 

Annual  range,  120.5. 

Highest  mean  daily,  79.5,  June  26. 

Lowest  mean  daily,  — 12.7,  January  5. 

Mean  maximum,  54.9. 

Mean  minimum,  83.1. 

Mean  daily  range,  21.8. 

Greatest  dally  range,  49.0,  Octol)er  17. 

Least  daily  range,  3.5,  March  22. 

HumidUff. 

Mean  dew  point,  35.5. 
Mean  foroe  of  vapor,  .354. 
Mean  relative  humidity,  77.0. 

Wind.—PrevaUinff  Diredion^  Weei. 
Summary  (Per  Cent), 
South,  20. 
North-west,  12. 
North,  north-west,  12. 
North,  10. 
West,  10. 
Other  directions,  36. 


Total  movement,  46,994  miles. 

Greatest  dally  movement,  460  miles,  No- 
vember 14. 

Least  dally  movement,  0  miles,  January  6. 

Mean  daily  movement,  128  miles. 

Mean  hourly  velocity,  5.3  miles. 

Maximum  pressure,  per  square  foot,  23.5 
pounds  s  69  miles  per  hour,  February 
8,  2  A.M.,  W.N.W.,  October  21,  12  m., 
o.8.£i. 

Precipitation  (in  Inches), 
Total  precipitation,  rain  or  melted  snow, 

45.30. 
Number  of  days  on  which  .01  or  more 

rain  or  melted  snow  fell,  196. 
Snow  total,  in  Inches,  59). 

Weather. 
Mean  cloudiness  observed,  51  per  cent 
Total  cloudiness  recorded   by  sun  ther- 
mometer, 2,098  hours =46  per  cent. 
Number  of  clear  days,  142. 
Number  of  fair  days,  96. 
Number  of  cloudy  days,  128. 

Bright  Sunshine. 
Number  of  hours  recorded,  2,401  s=  54  per 

cent. 

Dates  of  Frosts. 

Last,  April  28. 
First,  September  22. 

Dates  of  Snow, 

Last,  April  20. 

First,  October  12. 

Total  days  of  sleighing,  85. 

(Tales  €f  60  or  More  Miles  per  Hour, 

February  8,  69  miles,  W.N.W.;  March  8, 
54  miles,  N.W.;  April  2,  66  miles, 
N.E. ;  September  80, 54  miles,  W.N.W. ; 
October  21, 69  miles,  S.S.E. 


*  Temperature  in  ground  shelter. 


J.  £.  OsTKANDBR,  Meteorologist, 
G.  W.  Patch,  Observer, 
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SPECIAL  BUSINESS  MEETINGS  OF  THE  BOARD. 


A  special  business  meeting  of  the  Board  of  Agriculture 
was  held  at  the  Amherst  House,  Amherst,  June  15,  1904, 
at  7.30  o'clock  p.m..  First  Vice-President  Sessions  presid- 


ing. 


Present:  Messrs.  Allen,  Anderson,  Bradway,  Brewster, 
Bort,  Danforth,  Albert  Ellsworth,  J.  L.  Ellsworth,  Goodell, 
Gurney,  Jewett,  Lane,  Leach,  Mason,  Nye,  Paige,  Perham, 
Peters,  Pratt,  Reed,  Richardson,  Ross,  Sessions,  Shaylor, 
Smith,  Spooner,  Turner,  Wellington  and  Worth. 

Dr.  Fernald,  State  Nursery  Inspector,  gave  a  verbal 
account  of  the  work  of  nursery  inspection  of  the  present 
year. 

Dr.  Peters,  chief  of  the  Cattle  Bureau,  submitted  his 
fifth  semiannual  report,  which  was  accepted. 

Votedj  That  the  secretary  be  instructed  to  prepare  and 
send  to  the  officers  of  the  agricultural  societies  a  circular, 
asking  them  to  exercise  caution  in  regard  to  the  use  of  the 
grounds  occupied  by  tenants ;  that  the  nature  of  the  games 
and  shows  allowed  be  strictly  within  the  law ;  and  that  the 
inspectors,  in  making  their  annual  reports,  state  in  full  any 
illegal  features  that  were  allowed  on  the  grounds  during  the 
annual  fairs. 

Voted y  That  the  legislative  committee  be  instructed  to 
consider  the  advisability  of  changes  in  the  laws  relating  to 
the  Board  of  Agriculture  and  the  agricultural  societies. 

Votedy  That  Mr.  Spooner  be  added  to  the  legislative  com- 
mittee. 
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A  special  business  meeting  of  the  Board  of  Agriculture 
was  held  at  the  Opera  House,  South  Framingham,  Tuesday, 
December  6,  at  the  close  of  the  afternoon  session  of  the 
public  winter  meeting.  Nearly  all  the  members  of  the 
Board  were  present. 

The  gypsy  moth  committee  of  the  Board  presented  and 
read  its  annual  report  to  the  Legislature,  when  it  was  unani- 
mously — 

Votedj  To  accept  and  adopt  the  report. 


SUMMER  MEETING 


OF  THE 


Board   of  Agriculture 


AT 


AMHERST. 


June   16,  1904. 


SUMMER  MEETING  OF  THE  BOARD,  AT  AMHERST. 


The  summer  meeting  of  the  Board  of  Agriculture  was  held 
at  the  Massachusetts  Agricultural  College,  Amherst,  Thurs- 
day, June  16,  1904,  the  day  following  the  annual  conunence- 
ment  of  the  college. 

The  Massachusetts  State  Grange,  the  Massachusetts  Fruit 
Growers'  Association,  the  Massachusetts  Creamery  Associa- 
tion and  the  Massachusetts  Cattle  Owners'  Association 
co-operated  with  the  Board  of  Agriculture,  and  were  repre- 
sented by  many  officers  and  members.  Many  representa- 
tives of  other  agricultural  organizations,  granges,  etc.,  were 
also  present,  — in  all,  about  500  persons. 

A  special  business  meeting  of  the  Board  was  held  on 
Wednesday  evening. 

On  Thursday  morning,  at  8.30  o'clock,  Dr.  Henry  T. 
Femald  gave  ^  demonstration  of  preparing  and  applying  the 
salt,  sulphur  and  lime  wash  for  the  San  Jos6  scale ;  also  of 
the  fumigation  of  a  tree  with  hydrocyanic  acid  gas,  to  de- 
stroy the  same  insect. 

At  9.30  o'clock  Prof.  F.  A.  Waugh  demonstrated  and 
explained  the  preparation  of  Bordeaux  mixture,  and  the 
different  effects  produced  by  spraying  with  different  kinds 
of  nozzles  and  at  high  and  low  pressure. 

At  11  o'clock  Prof.  Wm.  P.  Brooks  exhibited  three  lead- 
ing makes  of  separators  at  the  dairy  school,  showing  the 
method  of  operating  and  the  action  of  each  ;  also  a  demon- 
stration of  the  Babcock  test  and  of  the  work  of  the  latest 
model  of  Farrington's  pasteurizer. 

Lunch  was  served  in  the  new  dining  hall  to  more  than  300 
people. 

At  1.30  o'clock  Dr.  G.  M.  Twitchell,  Augusta,  Me.,  de- 
livered at  the  college  chapel  a  lecture  on  *' Harness  your 
forces,"  an  abstract  of  which  forms  a  portion  of  the  proceed- 
ings of  this  meeting. 
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HARNESS  TOUR  FORCES. 


BY  DR.   G.    M.    TWITCHELL,    AUGUSTA,    ME. 


We  stand  to-day  in  the  midst  of  a  world  of  transcendent 
beauty.  The  Master's  touch  has  covered  the  earth  with  a 
carpet  no  human  hand  can  e(}ual,  decked  the  trees  with  gar- 
ments of  beauty,  and  scattered  far  and  wide  the  flaming 
banners  of  promise  for  the  golden  harvest.  Tis  a  marvelous 
unfolding ;  yet  we  have  not  heard  the  music  nor  felt  the  touch 
of  the  Artist,  because  our  forces  have  not  been  harnessed  to 
grasp  the  one  qt  hear  the  other.  I  would  that  I  might  jar 
the  kaleidoscope  of  your  thought  so  that  the  prisms  would 
change  form  just  a  little,  and  let  my  simple  story  take 
possession. 

Growth  never  follows  the  single  thought  of  revenue.  The 
man  who  measures  his  work  solely  by  the  possible  output, 
and  lives  in  that  atmosphere  of  utility,  is  a  plodder ;  and, 
while  he  may  accumulate,  his  poverty  increases.  New 
England  agriculture  suffers  because  the  conscious  and  un- 
conscious influence  of  the  age  magnifies  the  financial  issues 
of  the  farm.  It  is  the  man  who  grasps  large  problems  who 
succeeds ;  that  one  whose  thought  is  entirely  concerned 
with  details  is  buried  under  a  mountain  of  diflSculties. 
Either  the  man  or  the  farm  will  be  master. 

The  agriculture  of  the  twentieth  century  needs  to  be  keyed 
to  a  more  exultant  note.  I  do  not  forget  the  toil,  the 
diflSculties,  which  have  encompassed  and  still  surround 
the  farmer ;  but  so  sure  as  harvest  follows  seed  time  must  the 
agriculture  of  the  next  twenty-five  years  keep  step  with  the 
industrial  life,  or  it  will  be  lost  in  the  great  forward  move- 
ment of  the  century.  Your  forces  must  be  harnessed  for 
mastery,  if  it  is  to  be  demonstrated,  as  it  may  be,  that  this 
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industry,  offers  as  good  opportunities  as  any  in  the  world  for 
skilled  fingers ;  that  here  is  the  best  opening  for  intelligent 
research ;  and  that  the  man  who  tills  his  farm  by  the  best 
light  of  the  present  age  is  to  be  master  of  the  situation, 
because  of  that  free,  full  life  in  touch  with  nature. 

Stop  measuring  the  industry  by  the  failures.  New  England 
has  been  cursed  by  the  cry  of  abandoned  farms,  while  in 
every  valley,  village  and  town  there  are  abandoned  indus- 
tries never  mentioned.  Ninety  per  cent  of  the  business  men 
fail,  while  less  than  five  per  cent  of  the  farms  are  lost. 
More  than  ninety  per  cent  of  the  legal  profession  struggle 
for  a  subsistence,  yet  the  farmer's  table  is  always  loaded. 
The  average  salary  of  your  clergymen  in  some  of  the  larger 
denominations  is  less  than  $400  yearly,  —  not  enough  to 
cover  rent,  fuel  and  the  products  of  your  poorer  farms. 
Dignify  the  industry,  and  it  will  dignify  the  man. 

Why  are  not  the  study  and  investigation  which  steadily 
build  up  a  herd  as  ennobling  as  that  which  sustains  a 
fectory  ?  The  man  who  in  the  process  of  the  years  develops 
such  a  herd,  every  one  capable  of  producing  ten  thousand 
pounds  of  four  per  cent  milk,  is  as  great  an  artist  as  he 
whose  canvas  is  hung  on  the  walls  of  the  noted  galleries. 
The  captains  of  industry  have  been  heralded  by  public  senti- 
ment ;  but  not  all  of  these  giants  of  finance  have  added  to 
the  essential  comforts  of  the  world  as  have  the  men  whose 
toil  has  opened  the  door  to  the  agricultural  possibilities  of 
the  present  season.  The  real  captains  of  industry  are  not 
those  who  manipulate  stocks  and  bonds,  but  those  who  take 
the  forces  of  nature  and  work  them  over  for  the  blessing  of 
mao.  In  both  cases  these  men  succeeded  only  through  the 
harnessing  of  their  entire  forces  for  the  conquering  of  the 
obstacles  in  their  paths. 

Agriculture  as  an  industry  has  been  minimized  until  the 
scrubby  oaks  tell  the  story  of  neglected  acres.  Massachu- 
setts has  agricultural  possibilities  beyond  the  imagination  of 
the  most  enthusiastic,  but  it  will  never  pass  the  bounds  set 
by  its  champions.  It  is  all  &lse  that  New  England  must  be 
given  over  to  other  industries.  The  heaviest  burdens  are 
those  made  by  would-be  friends.     Harness  your  forces  to 
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make  this  the  great  agricultural  State  of  the  east,  and 
the  walls  of  your  college  are  not  broad  enough  to  hold  the 
young  men  who  will  knock  for  admission,  and  ask  for  the 
benefits  of  the  thorough  preparation  possible  here. 

Paradoxical  as  it  may  seem,  one  of  the  greatest  obstacles 
is  the  multiplicity  of  helps,  creating  a  spirit  of  dependence, 
and  preventing  that  self-poised  consciousness  of  purpose 
necessary  everywhere  for  success.  It  is  the  man  who  thinks 
that  grows.  More  than  a  machine  is  demanded ;  and  to 
utilize  these  helps  coming  from  every  hand,  the  man  must 
be  conscious  of  a  great  purpose  and  a  continual  struggle. 
Our  agriculture  is  to  be  measured  finally  not  by  the  magni- 
tude of  the  crop  output  of  the  farms,  but  by  the  quality  of 
men  and  women  developed  thereon.  Measured  by  this  test, 
it  overtops  all  other  occupations.  The  history  of  civilization 
is  a  story  of  struggle,  from  that  day  when  man  was  sent  forth 
to  have  dominion  ;  for  that  dominion  was  to  be  mental,  not 
physical.  Not  in  concrete  masses  are  we  to  witness  an  up- 
lift, but  by  and  through  the  active  efforts  of  each  worker. 
'What  marks  the  difference  between  the  men  of  to-day,  with 
their  multitude  of  helps,  and  the  man  of  a  century  ago,  dig- 
ging out  the  knotty  problems  alone  by  the  light  of  his  tallow 
dip  ?  Out  of  their  deprivations  ambition  was  born  ;  because 
of  their  necessities,  zeal  was  fired  ;  fettered  by  poverty,  they 
harnessed  their  forces  and  used  their  brains  until  the  light 
came,  and  they  did  grand  service  for  humanity.  An  easy 
road  never  developed  muscle.  In  the  future,  the  whole  man 
enters  into  the  account.  Every  blow  struck  must  tell  of  the 
intelligence  of  the  striker,  every  day's  work  speak  the 
thought  of  the  laborer,  or  loss  will  be  inevitable.  Success 
lies  not  in  doing  something,  but  in  doing  that  something 
well. 

Men  and  women  must  be  made  to  feel  that  it  is  not  re- 
spectable to  be  idle,  for  in  so  doing  they  are  losing  not  only 
the  opportunity  but  the  power  to  be  something  in  life. 

The  shorter  hours  of  labor  will  be  a  curse  unless  the  extra 
leisure  is  utilized  for  development.  Only  true  metal  has 
the  right  ring,  whether  on  the  counter  or  in  daily  life.  We 
never  get  more  out  of  life  than  we  put  into  it.     What  the 
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world  needs  is  indiyiduality ;  and  individuality  is  bom  alone 
of  necessity.  The  force  of  opposition,  the  press  of  adverse 
circumstances,  the  struggle  for  mastery  through  the  com- 
plete harnessing  of  all  the  forces,  —  these  are  the  factors 
which  call  out  the  talents  and  set  the  seal  on  the  forehead  of 
the  man.  Life  may  be  made  so  easy  that  self-culture  and 
self-reliance  will  not  be  considered  the  all-in-all  in  the 
making  of  the  man. 

The  individual  without  imagination  is  to  be  pitied.  The 
activities  of  the  present  demand  men  who  see  and  think  and 
act.  We  must  be  inspired  by  noble  and  real  convictions, 
and  plant  ourselves  by  the  side  of  those  declared  by  Emer- 
son to  be  **  appointed  by  God  to  stand  for  a  fact."  Organ- 
ization can  do  much,  but  only  as  individuals  use  it  for  the 
upbuilding  of  self  through  harnessed  forces.  Perfect  your 
organizations  for  greater  service.  Put  into  them  all  of  the 
individuality  possible.  Keep  clear  the  burden  of  individual 
responsibility,  and,  above  all,  the  certainty  that  there  is  to 
come  in  the  near  future  the  greatest  uplift  ever  realized  in 
New  England  agriculture,  and  that  all  these  agencies  are  to 
play  an  important  part  in  the  forward  movement  of  the 
hour. 

We  boast  of  what  the  grange  has  done,  but  what  concerns 
us  most  is  what  it  is  to  do.  Where  it  is  strongest,  there 
your  agriculture  is  most  active.  It  is  an  agricultural  organ- 
ization, founded  to  promote  the  industry,  and  its  advance- 
ment must  be  the  controlling  purpose  of  the  patrons. 
Whatever  best  serves  the  country  towns  best  serves  the 
fiums;  whatever  makes  active  the  desire  for  larger  crops 
and  herds  increases  the  permanent  wealth  of  the  State  ;  and 
whatever  leads  to  a  clearer  insight  into  the  problems  of 
growth  adds  to  the  prosperity  of  all.  The  grange  must  be 
more  active  along  educational  lines  for  the  great  majority. 
Systems  must  be  reconstructed  to  aid  the  many,  not  held  for 
the  benefit  of  the  few.  More  pride  must  be  stimulated  in 
rural  life.  The  defiEusement  of  farm  property  must  cease. 
God  never  made  the  rocks  and  trees  for  advertising  bill 
boards.  Here  is  work,  hard  work,  for  the  grange  ;  and  only 
by  seizing  these  larger  problems  and  cementing  the  members 
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for  earneHt  effort  can  it  merit  a  claim  for  public  recognition. 
More  work  and  better  work,  deeper  resolves  for  the  future 
as  well  as  rejoicings  for  the  past,  the  building  of  a  positive, 
earnest,  persistent,  aggressive  agricultural  sentiment,  is  to 
be  the  field  of  operations  for  the  patrons  of  husbandry  ;  and 
out  of  these  will  come  a  volume  of  influence  which  will 
insure  that  essential  support,  on  every  hand,  necessary  for 
the  best  advance  of  New  England  agriculture. 


PUBLIC  WINTER  MEETING 


OF    THE 


Board   of  Agriculture 


AT 


SOUTH   FEAMINGHAM. 


Degbmber  6,  7  AND  8,  1904. 


PUBLIC  WINTER  MEETING  OF  THE  BOARD, 

AT   SOUTH  FRAMINGHAM. 


The  annual  public  winter  meeting  of  the  State  Board  of  * 
Agriculture  was  held  at  the  Opera  House,  South  Framing- 
ham,  on  Tuesday,  Wednesday  and  Thursday,  December  6, 
7  and  8. 

Secretary  Ellsworth  called  the  meeting  to  order  at  10  a.m.  , 
and  introduced  First  Vice-President  Wm.  R.  Sessions  as  the 
presiding  officer. 

Prayer  was  offered  by  Rev.  Dr.  Charles  H.  Daniels. 

The  Chair.  We  are  here  upon  inritation  of  the  Middle- 
sex South  Agricultural  Society  and  the  people  of  this  town. 
A  representative  of  the  people  of  Framingham,  Mr.  John 
M.  Merriam,  has  a  word  to  say  to  us. 

ADDRESS  OF  WELCOME,  BY  J.  M.  MERRIAM,  ESQ. 

Mr.  Chairman,  ladies  and  gentlemen  :  At  the  request  of 
a  committee  from  the  Framingham  Board  of  Trade,  and  in 
their  behalf  and  generally  in  behalf  of  the  people  of  Fram- 
bgham,  I  shall  endeavor  to  bid  you,  members  of  the  State 
Board  of  Agriculture  and  the  many  visitors  who  will  attend 
these  meetings,  a  most  cordial  welcome. 

The  people  of  Framingham  are  distinguished  above  their 
neighbors  by  two  very  commendable  characteristics.  In  the 
first  place,  every  Framingham  man  is,  and  always  has  been, 
of  very  modest  disposition.  There  is  an  old  quotation 
which  seems  to  have  special  force  at  this  time,  '' Modest 
men  are  dumb."  In  keeping  with  this  modest  disposition, 
they  have  in  this  instance  passed  over  the  officials  of  their 
town,  especially  their  capable  and  respected  representative 
in  the  General  Court,   Mr.  Samuel  O.   Staples,   who,   by 
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reason  of  his  oiBcial  position  as  president  of  the  Middlesex 
South  Agricultural  Society,  and  his  great  zeal  in  the  pro- 
motion of  these  meetings,  might  most  properly  speak  these 
words  of  welcome,  and  have  come  to  me,  an  obscure  and 
unskilled  farmer  of  Sherborn,  and  have  requested  me  to  be 
their  spokesman. 

I  presume  the  real  reason  for  this  selection  is  not  any 
special  grace  or  dignity  which  they  feel  that  I  can  assume  in 
extending  the  hospitality  of  Framingham,  but  the  desire  to 
compliment  me  upon  my  recent  calling.  I  have  noticed 
that  whenever  a  professional  man  undertakes  any  farming 
enterprise  he  is  made  the  object  of  special  congratulation. 
He  also  seems  to  be  a  special  cause  of  amusement,  not  only 
to  the  professional  men,  but  also  to  the  farmers.  I  presume 
that  the  people  think  that  now  he  may  begin  to  learn  some- 
thing, and  it  usually  is  true  ;  for  I,  for  example,  have  learned 
that  it  takes  a  pretty  good  law  practice  sometimes  to  carry 
on  a  New  England  farm. 

In  the  judgment  of  these  good  Framingham  friends  of 
mine,  this  occasion,  I  suppose,  requires  the  peculiarly  warm- 
hearted and  whole-souled  welcome  which  only  a  former 
knows  how  to  give ;  and  so  far  as  I  can,  therefore,  I  will 
give  you  a  farmer's  welcome,  although  I  hope  no  one  of 
you  will  judge  me  harshly  if  I  betray  a  woeful  ignorance  of 
just  how  to  do  it. 

The  second  distinctive  characteristic  of  Framingham 
people  is  their  sincere  and  abundant  hospitality.  They  are 
ready  at  all  times  to  welcome  all  good  things  and  all  good 
people.  The  Chautauqua  assembly,  the  Salvation  Army,  the 
camp  meeting  promoter,  — all  have  learned  of  the  hospitality 
of  this  town  ;  and  our  Commonwealth,  too,  has  shared  it 
many  times.  Only  a  few  years  ago,  when  the  troops  of 
Massachusetts  came  to  Framingham,  they  read  on  the  arch 
that  was  placed  over  our  principal  street,  '*  Welcome  to 
Massachusetts  Volunteers  ; "  and  as  they  departed,  they  read 
the  benediction,  "  God  l>e  with  you  till  we  meet  again." 

This  obligation  to  welcome  all  strangers  is  a  part  of  the 
heritage  which  came  from  old  (lovcrnor  Danforth,  when  he 
bequeathed  the  name  of  his  former  home  in  England  to  the 
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new  settlement  in  which  he  was  interested  in  New  England. 
This  name  does  not  denote — .as  its  modem  corrupted  pro- 
nunciation may  lead  you  to  believe  —  that  the  chief  occu- 
jjation  of  the  people  in  this  town  is,  or  has  been,  the  framing 
of  houses,  or  of  pictures,  or  even  of  statutes.  This  name  is 
not  Framingham,  but  is  Framingham.  This  difference  in 
the  pronunciation  is  not  mere  affectation.  The  older  pro- 
nunciation should  be  encouraged,  both  for  historical  accuracy 
and  particularly  in  order  that  the  true  meaning  of  the  name 
niay  not  be  forgotten.  We  are  told  that  the  early  meaning  of 
the  English  name  Framlinghame  is  '*  Stranger's  Home,"  —  a 
refuge,  a  haven,  a  home  for  all  newcomers.  This  very  name, 
therefore,  which  never  yet  has  been  duplicated  in  the  entire 
United  States,  requires  that  we  meet  you  as  you  come  among 
us  with  a  smile  of  welcome  and  a  hearty  hand  grasp  of 
cordial  greeting. 

We  welcome  you  first  as  individuals.  Many  of  j'ou  will 
find  old  friends  among  the  people  whom  you  will  meet  at 
these  meetings  and  on  our  streets ;  and  those  of  you  who 
do  not  know  us  now  as  old  friends,  we  trust  hereafter  in 
recollection  of  these  meetings  will  permit  us  to  greet  you  as 
friends. 

But  we  welcome  you  even  more  cordially  because  you 
come  to  us  as  representatives  of  the  great  agricultural  inter- 
ests of  Massachusetts.  In  some  respects  we  have  outgrown 
the  simpler  conditions  of  an  agricultural  town.  Many  of 
our  people  are  engaged  in  other  enterprises,  and  the  signs 
of  activity  in  our  factories  and  on  our  streets  give  evidence 
of  enterprise  in  other  pursuits.  But  we  were  one  of  the 
earliest  farming  districts  in  the  colonial  period.  Before  our 
to^vn  was  incorporated,  this  section  of  southern  Middlesex 
was  known  as  Danforth's  Farms.  Probably  over  these  level 
fields  the  Indians  had  their  favorite  hunting  orounds.  Un- 
doubtedly,  season  after  season,  they  enriched  the  land  with 
the  fish  which  they  found  in  these  ponds  and  rivers,  and 
planted  and  harvested  the  Indian  corn,  — the  yellow  maize, 
so  fittingly  described  by  one  of  the  leading  American  poets, 
whose  frequent  presence  in  Framingham  we  so  joyfully 
welcome,  IVCss  Edna  Dean  Proctor,  as  Columbia's  emblem. 


18  BOARD   OF   AGRICULTURE.    [Pub.  Doc. 

Out  of  agriculture,  however,  the  sterling  New  England 
character  has  been  formed.  It  was  life  on  the  New  England 
farms  that  developed  the  wonderful  spirit  of  independence 
and  progress  which  has  made  Massachusetts  the  truest 
example  of  an  enlightened  Commonwealth.  There  is  urgent 
need  that  the  people  of  the  present  age  should  not  despise 
the  day  of  small  things,  should  not  look  with  contempt 
upon  the  humble  but  sturdy  calling  of  those  who  cultivate 
the  soil.  On  the  contrary,  every  possible  effort  should  be 
made  to  dignify  that  calling  and  to  promote  a  more  abundant 
return  to  those  engaged  in  it. 

A  prominent  clergyman,  in  his  Thanksgiving  address  in 
Boston  a  few  days  ago,  spoke  these  words  of  warning,  — 
and  I  wish  I  might  have  your  undivided  attention  while  I 
read  them  :  "  The  spirit  that  owned  in  all  the  earth  no  King 
but  God  still  lives,  —  but  where?  Not  in  its  old  seats. 
Not  in  the  farms  of  New  York,  and  the  hills  of  New  England. 
It  needs  no  didactic  article  to  warn  us  of  the  change. 
Deserted  farms  !  Empty  churches  !  Utter  ignorance  !  Vice  ! 
It  needs  no  stories  of  Miss  Wilkins  to  emphasize  the  dreary 
barrenness.  They  are  there, — the  shells  of  Puritanism, 
white,  hard,  narrow,  lying  dead  and  bare  upon  the  beach, 
and  the  tide  is  out.  Ashes  left  by  an  onward-sweeping 
fire,  — ashes,  cold,  and  dead,  and  gray.  I  can  take  you  to 
valleys  shut  in  by  the  old  New  England  hills  where  there 
is  more  rottenness  than  in  the  New  York  slums.  Nothing: 
but  dregs  of  life,  reeking  with  impurity  !  '* 

This  seems  almost  like  the  lamentation  of  a  Jeremiah. 
We  must  heed  it,  although  we  dispute  it.  We  are  not  ready 
to  accept  these  words  except  as  an  exaggeration  and  as  a 
warning.  Although  there  may  be  sad  exceptions,  yet  the 
words  of  the  old  Roman  Cato  still  are  true:  <'The  agri- 
cultural population  produces  the  bi'avcst  men,  the  most 
valiant  soldiers,  and  a  class  of  citizens  the  least  given  of  all 
to  evil  designs." 

No  board  of  officials  has,  it  seems  to  me,  a  higher  and  a 
more  important  duty  than  that  which  belongs  to  the  State 
Board  of  Agriculture,  —  to  counteract  in  every  way  possible 
the  conditions  that  tend  to  make  life  on  a  Massachusettts 
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farm  a  lonely  routine  of  toll,  of  monotonous  drudgery  and  of 
meagre  return,  and  to  bring  into  that  life  all  that  can  be 
brought  into  it  of  thrift,  of  progress,  of  energy  and  of 
prosperity-  We  believe  that  this  is  the  real  end  for  which 
you  strive,  and  with  our  words  of  welcome  bid  **God 
speed." 

But  last  of  all  we  welcome  you  as  representatives  of  the 
Commonwealth  of  Massachusetts.  The  Commonwealth  is 
the  mother  of  the  many  towns  within  her  borders.  Our 
municipal  existence  is  derived  from  the  Commonwealth. 
She  has  defined  our  powers  and  instructed  us  in  the  exercise 
of  them.  We  have  no  prosperity  but  what  is  her  prosperity, 
and  no  misfortune  in  which  she  does  not  share.  We  wel- 
come you,  therefore,  as  a  child  would  welcome  the  coming 
of  a  parent  interested  in  our  progress,  and  ready  with  wise 
•  counsel  and  helpful  suggestions  to  aid  us. 

And  with  our  welcome  we  wish  to  express  our  delight 
Arith  the  programme  of  your  meetings.  The  lectures  can- 
not fail  to  be  a  fer-reaching  help,  not  as  discussions  of  theory 
which  will  interest  a  few,  but  of  practical  suggestion  of 
e very-day  importance  to  many. 

We  also  ask  you  to  stay  with  us  through  all  the  meetings, 
and  longer,  if  you  wish  ;  but  especially  wc  urge  you  to  visit 
the  fiirm  of  our  well-known  townsman,  Mr.  N.  I.  Bowditch, 
on  Thursday  afternoon.  We  want  you  to  notice  the  prog- 
ress exemplified  in  a  comparison  between  Danforth's  Farms 
of  1690  and  Bowditch's  farms  of  1904.  You  will  then  real- 
ize that  the  world  moves,  and  moves  onward  even  in  Fram- 
ingham  Centre.  Here  you  will  find  no  shells  of  Puritanism 
lying  dead  on  the  tide-deserted  beach,  but  paths  dropping 
&tness ;  pastures  clothed  with  flocks ;  valleys  covered  with 
com. 

And  now,  on  behalf  of  the  people  of  Framingham,  I  bid 
you  welcome,  and  I  extend  to  you  the  freedom  of  the  town. 
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RESPONSE  FOR  THE  BOARD  OF  AGRICULTURE,  BY 
FIRST  VICE-PRESIDENT  WILLIAM  R.  SESSIONS. 

I  see  the  secretary  and  committee  have  put  upon  the 
programme  a  reply  to  this  address  of  welcome  by  your 
vice-president.  I  feel  entirely  unequal  to  replying  to  the 
elegant  address  which  we  have  heard  and  the  cordial  wel- 
come which  we  have  received. 

The  Massachusetts  Board  of  Agriculture  is  here  for  a  pur- 
pose, as  it  has  been  annually,  in  its  winter  meeting,  for 
many  years  past  in  different  places.  The  effort  of  the  Board 
through  its  committees  has  been  to  hold  these  meetings  in 
various  localities  from  year  to  year,  so  that  all  the  people  of 
the  State  might  have  equal  share  in  the  benefits  which  may 
come  from  the  lectures. 

We  come  to  Framingham  this  year  through  the  invitation 
first  of  the  Middlesex  South  Agricultiuul  Society,  and  then 
of  its  people ;  and  we  are  glad  to  come,  having  been  here 
before  in  years  past.  We  are  glad  to  come  because  Fram- 
ingham is  a  town  of  which  the  people  of  Massachusetts  are 
proud.  The  old  historian  said  in  1837  that  the  soil  of 
Framingham  was  well  calculated  for  the  production  of  rye 
and  corn,  and  that  every  acre  was  susceptible  to  cultivation. 
Framingham  is  a  unique  town  in  that  respect. 

The  representatives  of  this  society  on  the  Board  of  Agri- 
culture have  been  among  the  most  useful  of  its  members, 
and  we  are  glad  to  come  here  in  recognition  of  the  efforts 
of  the  men  whom  you  have  sent  as  delegates  to  the  Board 
of  Agriculture.  The  first  was  Wm.  G.  Lewis,  then  came 
Henry  H.  Peters,  Elias  Grout,  John  Johnson,  Jr.,  J.  N. 
Sturtevant,  Elijah  Perry,  Thomas  J.  Damon,  S.  B.  Bird, 
and  Isaac  Damon,  the  son  of  Thomas  J.  As  we  look  further 
at  the  recoi'd  of  this  magnificent  county  of  Middlesex,  and 
the  men  she  has  given  to  agriculture,  we  are  still  more  grat- 
ified to  have  this  winter  meeting  in  this  place.  Among  those 
names  you  will  find  Simon  Brown,  E.  W.  Bull,  John  B. 
Moorc,  Asa  Clement,  Louis  Agassiz,  Leverett  Saltonstall, 
James  F.  C.  Hyde,  E.  F.  Bowditch,  A.  C.  Vamum,  W. 
W.  Rawson,  N.  S.  Shaler,  N.  I,  Bowditch,  E.  W.  Wood 
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and  William  H.  Spooner.  These  men  are  the  Romans  at 
work  for  the  agricultural  interests  of  Massachusetts. 

As  the  speaker  who  gave  us  welcome  has  well  said,  the 
progranmfie  is  a  good  one.  The  lecturers  are  of  more  than 
local  reputation,  some  of  them  of  national  reputation ;  and 
the  lectures  to  which  the  Board  of  Agriculture  invites  you 
to  listen  are  such  as  we  believe  no  Board  need  be  ashamed 
of.  But  you  came  here  to  see  this  programme  carried  out, 
to  hear  these  lectures  and  to  enter  into  the  discussion  which 
will  follow  them,  and  it  would  not  be  fitting  in  me  to  take 
more  of  your  time. 

Thanking  the  representative  of  Framingham  for  his  cor- 
dial welcome,  the  people  of  Framingham  for  the  welcome 
extended  through  him,  and  the  members  of  the  Middlesex 
South  Agricultural  Society  for  the  invitation  extended  to  us, 
we  will  proceed  with  the  programme. 

The  first  lecture  is  on  a  subject  which  touches  the  farmers 
of  iVIassachusetts  more  closely,  perhaps,  than  any  other  agri- 
cultural subject  of  the  day,  —  «*The  producing  and  market- 
ing of  milk."  Every  town  in  the  State  is  interested  in 
dairying,  and  every  city  is  interested  in  dairying,  because 
of  its  dependence  on  this  branch  of  agriculture  for  its  very 
life. 

We  have  for  a  lecturer  a  man  who  has  spent  his  life  in 
the  business,  who  has  made  a  magnificent  success  in  the  pro- 
duction of  milk,  and  in  the  last  few  years  has  had  great 
success  in  gathering  milk  and  sending  it  to  the  consumer, 
as  the  manager  of  the  Springfield  Co-operative  Milk  Asso- 
ciation. His  work  is  appreciated,  I  assure  you,  by  the 
people  of  Springfield  and  vicinity.  I  have  the  pleasure  of 
introducing  to  you  Mr.  Frank  B.  Allen  of  Longmeadow. 
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PRODUCING  AND  MARKETING  OF  MILK. 


BY  MR.  FRANK  B.  ALLEN,  LONGMEADOW. 


When  we  note  the  multiplicity  of  ways  by  which  milk 
finds  its  way  into  our  every-day  diet, — that  there  is  hardly 
a  man,  woman  or  child  who  does  not  partake  of  it  in  some 
form,  — it  is  then  and  only  then  that  we  realize  what  a  neces- 
sary adjunct  milk  is  to  our  existence,  and  what  a  blessing 
the  cow  is  to  humanity. 

There  are  but  very  few  people  who  realize  the  amount  of 
capital,  both  in  dollars  and  nerve  power,  it  takes  to  produce 
milk.  The  majority  of  people  think  that  because  it  is  liquid 
its  place  is  alongside  of  water, — a  very  necessary  article  in 
our  every-day  life,  but  rather  inexpensive  ;  in  fact,  there  are 
not  a  few  farmers  who  produce  milk  who  know  what  it  costs 
to  make  a  quart  of  milk,  or  are  informed  as  to  how  many  of 
the  cows  in  their  herd  (if  any)  are  paying  expenses  or  run- 
ning them  in  debt,  or  which  ones  are  making  a  profit.  I 
think  there  is  no  business  that  requires  more  persistent 
study,  careful  thought  and  the  exercise  of  good  judgment 
than  the  production  of  milk,  where  it  is  carried  on  to  make 
a  profit, — the  choosing  of  a  farm,  the  arrangement  of  build- 
ings, the  choice  of  a  herd,  the  rations,  the  care  of  the  milk, 
and,  last  and  most  important,  the  marketing  of  the  product. 
No  movement  or  enterprise,  no  matter  how  great  or  how 
small,  has  ever  amounted  to  anything  unless  it  had  some- 
thing behind  it  to  make  it  go.  Brains,  money,  industry, 
economy  and  a  genius  for  organization  are  some  of  the  most 
common  elements  regarded  as  essential  to  success ;  and  to 
these,  for  the  farmer  who  is  producing  milk,  I  would  add 
patience. 

What  we  as  fanners  need  is  more  true  knowledge  of  our 
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work;  jast  because  a  fkrm  has  the  reputation  of  keeping 
twenty  head  of  stock,  the  owner  does  not  feel  obliged  to 
keep  that  amount  of  stock,  when  in  reality  he  has  only  feed 
enough  to  keep  ten  well.  Knowledge  is  power,  but  the 
mere  possession  of  knowledge  is  not  power ;  but  knowledge 
with  action  is  power,  —  it  is  essential  to  success  in  any 
business  to  have  knowledge.  Senator  Hoar,  in  his  advice 
to  a  young  lawyer,  recommended  that  he  study  continually, 
not  allowing  his  practice  to  interfere  with  his  deeper  re- 
search into  law.  Such  advice  is  applicable  to  the  producer 
of  milk,  who  should  ever  be  anxious  to  raise  his  profession 
to  a  high  standard. 

On  no  individual  of  the  animal  kingdom  has  the  dominant 
hand  of  man  left  so  clear  and  lofty  a  record ^  and  in  no  case 
has  nature  been  more  generous  and  helpful,  than  in  the 
gradual  development  of  the  cow.  The  lowlands  of  Holland 
have  given  us  the  generous  milker,  the  Holstein  ;  Switzer- 
land and  Scotland,  the  mountain  breeds ;  and  the  Channel 
Islands,  the  delicate,  fawn-like  Jersey.  When  we  think  of 
what  man  started  with  generations  ago, — a  long-horned, 
wild-eyed,  long-legged,  light-quartered  animal  of  the  bovine 
tribe,  —  it  is  then  that  we  commence  to  realize  the  great 
work  man  has  been  engaged  in  all  these  years,  until  now 
we  have  such  magnificent  animals  as  are  exhibited  at  our 
State  fairs  and  at  our  national  exhibitions.  It  has  from  the 
start  been  a  survival  of  the  fittest,  and  we  are  in  all  proba- 
bility yet  far  firom  the  finish. 

It  is  a  growing  tendency  among  dairymen  of  New  Eng- 
land to  work  their  herds  into  pure  breed  cattle.  Some 
commence  with  only  the  bull  pure  breed;  it  will  not  be 
long  before  they  will  want  a  registered  cow  to  match,  then 
one  or  two  more ;  soon  they  will  have  a  pure-bred  herd. 

If  the  breed  chosen  is  the  right  one  for  the  object  sought, 
it  will  soon  be  found  that  the  more  of  this  blood  the  herd 
contains  the  better.  Starting  Avith  half-breed  cows  came 
the  ofispring  of  pure-bred  bulls  and  dams  of  mixed  and  un- 
certain blood ;  the  next  grade,  three-fourths  pure,  will  prove 
better  dairy  stock,  if  the  bull  is  what  he  should  be  and  the 
increase  has  been  culled.     Successful  dairying  has  proved 
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that  the  greater  profit  comes  from  the  best  cows,  whatever 
their  kind.  This  is  true  of  pure-bred  or  registered  stock, 
as  of  common  cows. 

A  dairyman  may  start  with  nothing  but  grade  cows  of 
only  fair  quality,  and,  by  Simply  purchasing  a  dairy  sire  of 
excellent  quality,  have  a  fine  grade  dairy  herd  in  a  few  years. 
Too  much  stress  cannot  be  put  on  this  point ;  and  money  and 
time  spent  in  finding  an  excellent  sire  will  prove  a  remunera- 
tive investment.  The  heifer  calves  from  the  best  cows 
should  by  all  means  be  raised,  —  the  method  that  is  still 
quite  largely  practised  in  some  portions  of  our  State ;  but 
there  are  a  great  many  calves  raised  to-day  that  ought  not  to 
be  raised,  and  from  them  we  get  the  inferior  cows.  In  order 
to  get  good  cows,  take  good  care  of  the  heifers  ;  they  should 
be  kept  growing  from  the  time  of  birth  until  calving ;  give 
them  feed  that  will  properly  nourish  and  develop  them. 

Establishing  a  Dairy  Herd. 

This  can  be  accomplished  in  two  ways ;  it  may  be  done  by 
buying  or  by  breeding,  and  these  two  methods  may  be  com- 
bined. The  purchasing  plan  is  more  applicable  to  those  who 
produce  milk  for  a  city  supply.  Cows  are  bought  when 
mature,  and,  at  their  price,  judging  exclusively  by  the  milk 
yield,  are  highly  fed  so  as  to  keep  them  steadily  gaining  in 
flesh,  and  are  sold  usually  to  the  butcher  as  soon  as  they 
cease  to  be  profitable  as  milkers.  This  system  requires 
large  capital  and  the  best  of  judgment  in  buying  and  selling, 
and  needs  experience. 

The  other  method  is  to  begin  witli  a  few  well-selected 
animals  as  a  foundation,  and  build  up  a  herd  by  judicious 
breeding  and  natural  increase.  This  method  takes  time,  but 
it  is  far  safer  and  more  satisfactory  in  its  results,  and  it 
must  be  recognized  as  a  higher  grade  of  dairy  fanning. 
With  a  herd  formed,  begin  at  once  to  improve  it  by  breed- 
ing and  selection.  Sell  without  hesitancy  any  cow  which 
proves  unsatisfactory,  and  rci)lace  her  by  an  animal  which 
will  raise  the  average  quality. 
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The  Sklection  of  a  Cow. 

If  one  would  run  a  dairy  for  profit,  too  much  considera- 
tion in  selecting  a  cow  cannot  be  given. 

There  is  divided  opinion  as  to  the  kind  of  cow  which  is 
most  profitable.  Some  prefer  a  *' general-purpose"  cow, 
being  a  member  of  a  specially  developed  milk-producing 
family,  from  one  of  the  beef  breeds  or  grades  of  such  stock. 
An  animal  is  thus  secured  which  is  easily  kept  in  good  flesh, 
has  a  large  frame,  and  fattens  soon  when  not  milking 
heavily ;  such  a  cow  has  large  calves,  profitable  for  veal. 
Such  an  animal  may  not  be  so  productive  while  in  the  dair}-, 
but  their  meat-making  may  make  up  for  it. 

There  are  two  or  three  of  tlie  established  breeds  of  cattle 
which  are  claimed  to  possess  combined  qualities  for  meat  and 
milk;  but  if  we  are  to  run  a  dairy,  let  us  get  the  type 
especially  adapted  to  dairy  purposes  alone.  This  class  in- 
cludes many  breeds,  all  having  the  marked  characteristics 
which  distinguish  the  milk  producer.  Such  breeds  are  so 
profitable  as  milkers  that  their  beef-producing  quality  and 
the  final  disposition  of  the  carcasses  may  not  be  taken  into 
aa'ount.  The  calves  have  a  value  only  so  far  as  wanted  to 
raise  for  the  dairy.  Every  dairyman  must  decide  for  himself 
which  of  these  lines  of  policy  should  be  pursued.  It  is  very 
essential,  if  you  wish  to  succeed  in  the  dairy  business,  to 
make  a  wise  selection  of  the  cow,  or  the  foundation  ;  whether 
one  should  buy,  breed  and  feed  his  cows,  having  in  view 
only  their  dairy  products  and  capacity  for  reproduction,  or 
whether  he  will  find  it  more  profitable  to  include  the  items 
of  beef,  must  be  governed  by  home  conditions. 

There  are  a  great  many  varieties  of  dairy  cattle  from 
which  one  can  select  breeds  well  adapted  to  the  special 
needs  in  vic^v.  Some  dairy  cattle  are  noted  for  the  (|uan- 
tity  of  milk  they  produce.  If  these  cows  will  give  4  per 
cent  milk,  then  they  are  the  kind  the  writer  would  recom- 
mend ;  but  we  all  know  that  when  we  get  a  cow  that  will 
give  a  large  flow  of  milk,  —  from  18  to  25  quarts  a  day,  — 
she  is  quite  apt  to  give  a  light  percentage  of  butter  fat,  some 
as  low  as  2.1  per  cent.     Other  dairy  cattle  are  noted  for 
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their  high  quality  or  richness  of  their  milk;  these  make 
butter  producers.  What  we  want  is  a  combination  of  quan- 
tity and  quality,  which,  under  some  circumstances,  is  espe- 
cially economical. 

Some  suggestions  to  guide  in  choosing  a  good  dairy  cow  : 
she  must  be  of  fine  organization  ;  her  muzzle  fine  ;  her  eyes 
large  and  clear ;  her  neck  long  and  thin ;  all  her  legs  well 
spread ;  her  pelvis  large ;  her  back  inclined  to  be  sharp ; 
a  long,  slim  tail,  with  a  heavy  bush,  goes  with  a  good  cow. 
A  heavy  milker  must  have  a  large  udder,  but  is  rather  broad 
than  long.  Such  an  udder  should  have  short  hair,  and  when 
milked  should  be  shrunk  in  size,  and  the  skin  should  hang 
loosely  over  the  surface.  The  shape  and  set  of  the  teats  is 
an  important  consideration  in  buying  a  cow  ;  an  ideal-shaped 
teat  is  long  and  rather  slim. 

We  must  set  our  standard  high  for  a  good  cow.  By  keep- 
ing a  milk  record  of  the  individual  cow  for  a  season,  and  by 
use  of  the  Babcock  tester  to  determine  the  percentage  of 
butter  fat,  it  is  quite  easy  to  find  out  the  cows  that  will  come 
up  to  your  standard.  We  know  of  dairymen  who  keep  one- 
half  of  their  herd  at  an  actual  loss  ;  possibly  the  whole  herd 
is  making  a  little  profit.  Some  are  satisfied  with  the  returns, 
though  small ;  and  others  are  complaining  about  the  milk 
business,  — how  it  is  impossible  to  make  ends  meet  with  the 
prevailing  prices,  and  so  on,  —  when  the  fault  is  not  in  tlie 
prices,  but  in  themselves ;  content  to  keep  worthless  cows, 
and  not  taking  any  steps  to  ascertain  which  they  are. 

If  a  man  will  take  pains  in  selecting,  the  standard  will  be 
gradually  raised  each  year,  weeding  out  the  poor  ones  and 
breeding  only  from  the  best.  Do  not  condemn  a  heifer  with 
her  first  calf,  if  she  is  a  promising  individual,  if  she  does 
not  do  well ;  but  if  she  continues  to  do  poorly,  on  second 
lactation,  she  should  be  kept  no  longer.  There  is  a  vast 
difference  in  the  eflSciency  and  profit  derived  from  individual 
dairy  cows.  Cows  of  excellent  quality  can  be  obtained  at 
fair  prices  in  nearly  all  sections,  but  j'ou  will  have  to  take 
some  time  and  pains  to  ferret  them  out. 
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Suitable  Buildings  and  Surroundings. 

The  old  style  of  keeping  the  cattle,  manure,  crops  and 
farm  implements  all  under  one  roof,  can  no  longer  be  re- 
garded as  perfection,  no  matter  what  the  arrangement  or 
how  thoroughly  ventilated  the  buildings  may  be.  The  dan- 
ger of  loss  by  impairing  the  health  of  the  stock  and  damage 
to  fodder  is  too  great.  I  am  in  favor  of  the  style  of  barn 
where  the  cows  are  in  an  annex  by  themselves,  with  no 
manure  cellar  under  them.  Oostly  bams  or  stables  are  not 
essential  to  the  production  of  clean  milk  or  to  the  mainte- 
nance of  a  dairy  herd  at  its  highest  eflSciency.  To  obtain  the 
best  results  it  is  important,  however,  that  the  cows  be  kept 
comfortable  at  all  times.  To  do  this,  there  are  several 
essentials  with  which  a  barn  must  be  provided.  It  nmst  be 
constructed  and  kept  in  repair  so  that  the  roof  will  not  leak, 
sides  that  do  not  allow  the  wind  to  blow  through,  and  doors 
that  will  close  tightly.  Have  the  platform  fit  the  cows ;  if 
it  is  too  short  the  cows  cannot  lie  down  comfortably,  and  if 
too  long  the  droppings  will  fall  on  the  rear  of  the  platform 
and  the  cows  w^ill  become  soiled  when  lying  down.  It  is 
of  the  utmost  importance  to  keep  cows  clean.  It  is  well  to 
have  the  platform  gradually  taper  to  six  or  eight  inches 
shorter  at  one  end  than  the  other,  as  cows  vary  in  length. 
When  large  herds  are  kept,  the  platform  on  one  side  of  the 
bam  may  be  longer  than  on  the  other  side,  and  the  cows 
arranged  accordingly. 

Have  the  barn  on  an  elevation,  if  possible,  so  you  can  get 
good  drainage.  The  barn  yard  should  be  located  on  the 
south  side  of  bam,  the  ground  inclining  to  the  south-east. 
This  should  be  well  drained,  and  should  have  a  hard  surface 
either  of  cinders  or  gravel,  so  that  there  will  be  no  mud  or 
manure  for  the  cows  to  get  into.  The  bam  should  not  be 
sufficiently  near  the  house  to  cause  unpleasant  odors,  or  to 
endanger  the  one  should  the  other  take  fire ;  it  should  be  as 
close  as  possible,  and  yet  avoid  these  drawbacks.  Any  one 
who  has  done  fium  chores  in  rough  weather,  when  the  ther- 
mometer was  30°  below  zero,  will  appreciate  the  saving  of 
discomfort  by  not  having  too  long  a  distance  to  go  from 
house  to  barn,  — in  &.ct,  to  any  other  ferra  buildings. 
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Light  and  Ventilation. 

These  are  easily  obtained,  and,  although  absolutely  essen- 
tial to  the  best  health  of  the  herd  and  the  economic  pro- 
duction of  clean  milk,  they  are  rarely  appreciated.  Two 
things  almost  lacking,  or  at  least  inadequately  supplied  in 
dairy  barns,  are  light  and  pure  air.  As  we  ride  through  a 
dairy  section  we  find  very  few  bams  well  lighted ;  many 
barns  are  not  provided  with  any  system  of  ventilation  what- 
ever, as  but  few  dairymen  realize  that  pure  air  is  just  as  essen- 
tial to  the  economic  production  of  untainted  milk  as  is  the 
food  a  cow  consumes.  Digestion  and  assimilation,  like  the 
burning  of  coal  in  a  stove,  are  processes  of  combustion  ; 
the  stove  may  be  filled  with  coal,  but  if  the  drafts  are  kept 
tightly  closed  the  coal  will  not  burn,  as  sufficient  oxygen  is 
not  provided.  Neither  can  a  cow's  feed  be  properly  digested 
and  assimilated  without  an  abundance  of  oxygen ;  and, 
unless  this  is  supplied,  a  great  waste  of  food,  as  well  as  im- 
paired health  to  the  cow,  will  result.  Have  plenty  of  win- 
dows, so  as  to  admit  a  flood  of  sunshine.  The  barn  should 
be  light,  clean  and  sweet,  free  from  odors,  and  so  arranged 
as  to  secure  the  sanitary  requirements  and  the  quiet  so  essen- 
tial for  dairv  cows. 

The  number  of  feet  of  air  space  that  should  be  allowed  for 
a  cow  is  of  little  consequence  in  comparison  with  the  more 
important  question  of  ventilation,  or  change  of  air.  One 
writer  thinks  that  each  cow  should  be  supplied  with  31,540 
cubic  feet  of  air  an  hour.  The  size  of  the  ventilating  flues 
will  depend  on  the  number  of  cow\s  in  the  stable.  To  pro- 
vide air  for  twenty  cows,  a  flue  2  feet  square  will  be  sufli- 
cicnt. 

Whitewash,  —  its  Advantages. 

The  stable  should  be  whitewashed  at  least  twice  a  year,  — 
spring  and  fall.  The  interior  of  the  stable  should  have  a 
smooth  surface ;  ceiling  should  be  tight,  excluding  all  chaff 
and  dust  from  above.  In  our  travels  among  farmers  of  the 
State,  how  many  stables  do  we  find  whitewashed?  Do  we 
not  find  most  of  them  M'ith  a  few  boards  laid  overhead  at 
irregular  intervals,  with  hay  hanging  through,  and  with  the 
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sides  and  ceiling  in  no  better  condition,  cobwebs  and  dust 

hanging?    You   cannot  properly  whitewash   these   stables. 

It  makes  the  stable  much  lighter  and  sweeter,  and  serves  as 

a  disinfectant.     Dry  lime  sprinkled  in  stables  serves  as  a 

deodorizer. 

Feeding. 

A  cow  niay  inherit  the  best  of  constitutions  and  milking 
capabilities,  but  the  value  of  these  depends  on  the  conditions 
under  which  she  exists.  Not  only  is  it  impossible  for  her 
to  niake  something  out  of  nothing,  but  her  profit  at  the  pail 
will  be  in  proportion  to  the  judgment  exercised  by  her 
owner  in  those  matters  which  directly  affect  her  yield  of  the 
day  or  the  season.  Knowledge  and  care  in  feeding  must 
accompany  skill  in  breeding,  or  the  latter  will  be  of  little 
ser\ice.  A  very  large  proportion  of  the  food  of  the  cow  is 
grown  on  the  farm,  and  of  this  again  no  small  share  is  con- 
smued  in  the  growing  state,  or  as  green  fodder,  hay  or 
silage.  It  is  very  essential  to  have  clean  pastures.  The 
true  grasses  and  leguminous  plants  may  cause  changes  in 
milk  quality  by  their  many  mixtures^  proportions  and 
growth,  but  they  will  not  interfere  with  the  dairy  processes 
or  give  to  the  products  ill  qualities  ;  but  many  plants  which 
we  ma}'^  call  weeds  include  some  which  are  dangerous  to  the 
health  of  the  cow;  others,  more  numerous,  which  flavor 
milk  undesirably  and  are  the  cause  of  much  mischief.  The 
question  may  be  asked.  Do  cows  eat  any  appreciable  pro- 
portion of  such  plants?  The  occasions  known  may  be  few 
in  which  the  mischief  is  recognized  and  traced  to  some  par- 
ticular plant,  but  such  do  occur  often  enough  to  make  the 
matter  one  of  great  importance ;  and  I  believe  that  a  very 
considerable  amount  of  harm  is  done  daily  by  such  weeds 
as  are  incapable  of  giving  a  distinctly  bad  flavor  to  milk,  but 
in  these  many  kinds  combined  to  give  one  generally  infe- 
rior. If  a  weed  is  a  pest  in  the  corn  field,  it  is  a  much 
greater  one  in  pastures,  where  it  not  only  takes  the  place  of 
a  better  plant,  and  hinders  the  superior  growth  around  it, 
but  actually  does  direct  damage  to  the  dairy  goods.  Weeds 
arc  the  natural  and  almost  inevitable  consequence  of  neglect. 
There  are  few  pastures  which  can  keep  sweet  and  free  from 
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such  trouble  by  the  mere  force  of  natural  conditions.  Drain- 
ing and  manuring  can  do  much  in  reducing  the  miscellane- 
ous plants  to  small  numbers,  and  a  constant  war  against 
them  should  be  maintained.  You  can  increase  the  milk  yield 
by  feeding  grain  to  the  cows  in  summer ;  it  helps  out  the 
pastures  and  keeps  the  cows  in  better  flesh. 

Soiling. 

The  advantages  of  soiling  over  pasturage  are  so  great, 
especially  where  dairying  on  high-grade  land,  that  every 
dairyman  should  study  the  question  of  adopting  this  system. 
Much  depends  on  cost  of  labor;  it  may  be  profitable  to 
practise  partial  soiling  where  it  will  not  pay  to  do  more. 
It  has  been  shown  that  by  feeding  cows  wholly  on  green 
forage  crops  in  the  stable,  from  two  to  five  times  as  much 
milk  can  be  produced  from  an  acre  as  from  pasturing  the 
same  land.  Many  farms  contain  many  acres  of  excellent 
pastiu'c  land  that  cannot  be  tilled,  but  for  tillage  land  the 
profit  in  soiling  is  great.  Many  more  cows  can  be  kept  on 
a  given  area,  and  the  productive  ca[)acity  of  the  land  may  be 
rapidly  increased.  There  is  a  great  saving  of  manure, 
which  is  a  gi'eat  gain  in  soiling.  For  this  system  of  feeding 
stock  a  variety  of  green  crops  is  necessary,  grown  to  come 
to  best  feeding  conditions  in  well-arranged  succession 
throughout  the  growing  season.  It  needs  a  good  deal  of 
skillful  management  to  bring  on  the  crops  at  the  right  time 
in  proper  succession  and  sufficient  quantity.  One  point 
gained  by  soiling  is  the  saving ;  the  food  expended  by  the 
animal  in  its  exertion  to  procure  its  food  at  pasture ;  but 
moderate  exercise  should  be  given.  The  herd  should  be 
turned  into  a  small  lot  or  yard  each  day,  or,  better,  at  night. 
The  feeder  must  study  each  cow.  Cows  difier  in  their 
tastes  and  in  their  requirements  in  the  way  of  food.  Some 
cows  need  more  feed  than  others.  To  feed  rightly  re- 
quires a  lot  of  common-sense  on  the  part  of  the  feeder. 
Ensilage  fed  judicially  is  no  detriment  to  a  gilt-edged  prod- 
uct. I  shall  not  attempt  to  set  forth  any  balanced  rations 
here,  as  the  feed  bulletins  from  our  Agricultural  Experiment 
Station  can  do  it  much  better  that  I  can.     Feed  makes  a 
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great  difference  .in  flow  of  milk,  but  not  in  butter  fet.     In 

order  to  get  that,  you  must  breed  for  fat,  —  not  feed.     The 

percentage  of  butter  fat  is  practically  fixed  in  a  cow  at  her 

birth. 

Water. 

Water  of  good  quality  and  in  plentiful  supply  is  more 
necessary  to  milking  cows  than  to  any  other  stock.  Beyond 
what  is  required  for  the  use  of  the  system,  the  cow  must 
have  enough  to  maintain  the  natural  proportions  of  her 
milk.  Under  natural  conditions  she  will  not  use  more  than 
is  good  for  her. 

The  quality  of  the  water  is  of  the  utmost  importance. 
Cows  prefer  soft  to  hard  water,  and  that  which  has  "the 
chiU  off"  to  a  colder  supply. 

It  is  well  to  have  water  in  cups  in  the  manger,  where  the 
cow  can  drink  at  her  pleasure ;  there  is  then  no  danger  of 
her  drinking  too  much ;  she  will  drink  often,  and  will  thrive 
much  better.  It  has  been  found  that  the  average  milch  cow 
requires  about  81  pounds  (nearly  10  gallons)  of  water  a 
day ;  while  in  milk  cows  need  much  water. 

Milking. 

We  come  now  to  a  very  important  part  of  the  business  of 
producing  milk.  No  matter  how  fine  the  herd  is,  or  how 
well  arranged  the  buildings  are,  or  how  well  we  have  cared 
for  the  dairy  herd ;  unless  there  is  cleanliness  in  milking, 
the  product  is  inferior.  In  the  production  of  milk  for  direct 
consumption  it  is  imperative  that  the  udders  be  cleaned 
before  milking,  as  it  is  from  soiled  udders  that  milk  as  ordi- 
narily produced  gets  the  greatest  amount  of  contamination. 
It  has  been  found  by  experimentation  that  most  of  the  filth 
and  bacteria  that  find  their  way  into  milk  come  from  the 
sorfiice  of  the  udder  during  the  milking  process.  To  pre- 
vent this  contamination  the  loose  dirt  should  be  brushed 
from  the  sides  and  bellies  of  the  cows,  the  udders  should  be 
wiped  off  with  a  damp  cloth,  and  the  milkers  should  be 
required  to  have  their  hands  clean  and  have  on  a  clean 
suit,  —  not  necessarily  white  suits,  but  clean  ;  cleanliness  is 
conducive  to  health.     The  cow  should  be  brought  in  and 
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milked  with  gentleness  and  quiet,  for  excitement  is  not  only 
injurious  to  them,  and  liable  to  reduce  their  yield,  but  it 
also  affects  the  keeping  quality  of  the  milk.  Never  allow  a 
milker  to  wet  his  hand  with  milk,  even  if  his  hands  are 
clean  ;  it  will  damage  the  milk. 

The  cow  is  an  animal  of  regular  habits.  She  expects  to 
be  milked  at  a  certain  time,  and  becomes  more  or  less 
uneasy  if  she  is  not  milked  at  the  same  time  each  day.  A 
change  of  milkers  may  result,  for  a  few  milkings,  in  a 
reduced  yield  or  in  milk  of  poor  quality.  Milk  is  of  coui*se 
subject  to  the  laws  of  density  before  it  leaves  the  cow ;  and 
we  accordingly  find  that  the  **fore  milk"  (tirst  drawn)  and 
the  *' strippings"  (last  drawn)  differ  greatly  in  the  propor- 
tions of  fat ;  the  latter  having  most,  because  the  globules 
have  remained  nearest  to  the  surface  of  the  stored  milk. 
The  globules  of  the  fore  milk  are  mainly  small  ones,  the 
largest  being  found  in  increasing  numbers  as  the  removal 
approaches  completion.  The  strippings  has  five  or  six  times 
more  fat  in  it  than  the  first  pint  of  fore  milk,  so  it  is  very 
essential  to  have  the  milkers  strip  the  cows  thoroughly ;  too 
many  milkers  are  not  careful  enough  on  this  point. 

Cooling  Milk 

No  dairy  is  complete  unless  it  has  a  room  apart  from  the 
stable  and  barn  where  the  milk  can  be  cared  for.  As  soon 
as  it  is  drawn  from  the  cow  it  should  be  removed  from  the 
stable  to  the  milkhouse,  and  then  aerated  and  cooled  to 
50^  F.,  or  below,  if  possible  ;  the  best  process  is  to  run  it 
over  a  cooler.  All  milk  should  be  aerated,  no  matter  how 
small  the  dairy  is ;  it  will  pay  the  producer,  for  it  makes  the 
product  much  more  palatable,  and  gives  it  a  clean,  sweet 
taste. 

From  the  cooler  the  milk  should  run  into  a  mixing  can, 
so  that  every  can  in  the  dairy  will  be  of  the  same  quality ; 
and  constant  uniformity  of  the  milk  makes  it  much  better 
for  infant  feeding  than  the  milk  from  a  single  cow,  as  the 
milk  from  one  cow  frequently  varies  greatly  from  milking 
to  milking.  Where  an  aerator  is  used,  it  must  be  done  in  a 
pure  atmosphere,  free  from  dust.     The  sooner  the  milk  is 
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thoroughly  cooled  after  it  is  drawn  from  the  cow,  and  the 
lower  temperature  to  which  it  is  brought,  the  better.  When 
the  milk  is  at  the  temperature  at  which  it  is  drawn  from 
the  cow,  the  bacteria  that  get  into  the  milk  when  milking 
develop  very  rapidly  ;  but  as  soon  as  cooled  to  60°  F.  they 
develop  slowly,  and  if  cooled  to  45°  their  growth  is  almost 
entirely  stopped.  Milk  cooled  to  45°  as  soon  as  drawn,  and 
kept  there,  will  keep  sweet  and  in  good  condition  for  a  long 
time. 

On  a  large  proportion  of  our  dairy  farms  many  of  the 
fundamental  principles  spoken  of  under  the  foregoing  heads, 
which  would  lye  observed  in  producing  pure  milk,  are  almost ' 
entirely  overlooked.  This  is  usually  due  to  lack  of  appre- 
ciation of  their  importance  more  than  to  intentional  neglect. 
In  most  cases,  bad  conditions  are  promptly  improved  when 
their  dangers  are  known.  More  time  must  be  taken  by  the 
producer  of  milk  to  get  the  special  knowledge  that  is  neces- 
sary in  conducting  a  dairy ;  by  adopting  as  many  sanitary 
methods  as  possible,  and  gradually  increasing  them,  a  steady 
progress  will  be  made  and  conditions  will  improve.  The 
methods  conmaonly  employed  in  the  production  of  milk  are 
so  faulty,  and  the  evils  resulting  from  the  use  of  impure  milk 
so  numerous,  that  any  one  interested  in  the  public  welfare 
should  be  anxious  to  bring  about  an  improvement.  We  are 
aware  of  the  amount  of  attention  the  water  supplies  of  the 
cities  and  towns  of  the  State  are  receiving ;  large  sums  of 
money  are  spent  to  keep  them  pure  and  of  good  quality. 
It  is  encouraging  to  note  that  there  is  more  attention  being 
paid  to  the  milk  supply,  which  is  of  even  greater  moment 
than  the  water  supply,  especially  to  children. 

Marketing  of  Milk. 

When  we  note  that  there  are  in  the  United  States  19,000,- 
000  cows,  and  it  is  estimated  that  they  produce  67,640,000,- 
OOO  pounds  of  milk  in  one  year,  and  about  one-third  of  this 
amount  is  required  to  supply  the  people  with  milk  for  use 
in  the  natural  state,  or  11,275,000,000  quarts  of  milk  to  be 
marketed,  — is  it  not  a  question  worthy  of  our  consideration  ? 

Now,  the  question  the  farmer  asks  is,  How  can  I  sell  this 
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product  to  the  best  advantage  ?  There  are  three  ways  for 
him  to  dispose  of  it :  one  is  to  handle  it  himself,  with  his 
own  teams ;  another  is  to  sell  it  to  the  middleman ;  and 
another  is  to  pool  in  his  product  with  his  neigh]>ors,  and 
make  a  partnership  under  the  co-operative  system.  Which- 
ever plan  he  adopts,  he  finds  that  he  is  in  company  with 
some  one ;  if  not  with  the  middleman,  he  is  Mrith  the  con- 
suming public.  It  is  policy  for  the  seller  to  find  out  just 
what  they  want  and  make  the  goods  they  call  for,  and  exact 
of  them  a  price  that  will  remunerate  him  for  his  efibrts.  It 
ought  not  to  be  forgotten  that  it  is  a  poor  plan  in  business 
for  the  seller  to  ignore  or  treat  as  of  small  consequence  the 
wishes  or  even  the  peculiarities  of  the  customers.  Public 
interest  in  the  quality  of  market  milk  is  increasing.  Milk 
consumers,  physicians  and  progressive  milk  producers  and 
dealers  seem  to  appreciate  that  there  is  the  greatest  varia- 
tion of  quality  and  wholesomeness  in  milk  sold,  and  that  it 
is  highly  important  for  this  article  of  food,  to  be  always 
pure. 

Milk  is  a  valuable  product  of  the  Massachusetts  &rms, 
and  on  some  farms  the  only  article  produced.  With  the 
growing  demand  for  milk  and  cream  in  our  large  cities  and 
towns,  the  problem  that  confronts  us  to-day  is.  Where  is  the 
milk  all  coming  from  to  supply  the  demand?  With  the 
express  freight  and  trolley  express,  they  in  a  measure  help 
solve  the  problem ;  but  in  order  to  get  a  supply  the  con- 
tractor is  obliged  to  go  back  into  the  country  several  hun- 
dreds of  miles,  and  in  so  doing  buys  the  product  which 
formerly  went  into  some  creamery,  causing  a  complete  change 
in  the  method  of  handling  the  product  of  the  dairy  in  that 
vicinity. 

There  are  strong  arguments  in  favor  of  selling  milk, 
rather  than  selling  cream  to  a  butter  factory ;  and,  vice  versa , 
equally  good  arguments  in  favor  of  selling  cream  to  factories, 
over  selling  milk  to  be  shipped  to  large  centres  of  popula- 
tion. 

The  location  of  the  producer's  farm  must  be  taken  into  con- 
sideration ;  the  price  of  land ;  amount  of  good  pasturage  ; 
easiness  to  get  his  farm  products  to  market. 
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We  know  that  where  milk  is  sold  continually  off  the 
&mi  there  is  no  &ttening  of  hogs,  no  raising  of  young 
stock ;  pastures  are  not  as  well  kept  up,  having  no  dry  stock 
to  run  on  them ;  and  it  is  a  heavy  drain  on  the  farm,  and 
must  be  replaced  by  large  expenditures  of  money. 

But  to  the  majority  of  farmers  there  is  more  money  in 
selling  milk  than  in  the  selling  of  cream  for  butter.  The 
creameries  of  the  east  have  now  to  compete  with  the  cream- 
eries of  the  west.  Kapid  transportation  of  goods  from  the 
west  in  refrigerator  cars  makes  it  possible  to  get  goods 
deUvered  from  Iowa  into  our  markets  of  the  east  in  as  good 
condition  as  goods  shipped  from  our  eastern  creameries ; 
and  to  compete  with  our  western  neighbors,  who  make  the 
market  price,  we  must  sell  at  or  near  their  prices;  then 
often  prices  run  very  low,  especially  in  the  months  of  April 
and  May.  Taking  the  price  of  a  pound  of  butter,  and  find- 
ing how  many  quarts  of  milk  it  takes  to  make  that  pound  of 
butter,  we  will  find  that  milk  disposed  of  in  this  way  has 
not  brought  very  much  of  a  price,  —  possibly  not  over  one 
and  one-half  cents  a  quart;  yet  these  farmers  have  more 
assets  than  simply  the  price  of  a  pound  of  butter,  —  pos- 
sibly a  krge  yard  of  fat  hogs  or  a  fine  drove  of  well-bred 
Iieifers  growing  on  to  be  sold  when  matured  into  cows ;  they 
also  have  a  large  amount  of  manure  which  goes  back  on  to 
the  land,  and  so  keeps  up  the  fertility  of  the  land. 

Each  farmer  must  be  his  own  judge,  after  taking  into  con- 
sideration his  surroundings,  of  which  is  the  wisest  way  for 
him  to  dispose  of  the  product. 

The  Farmer  may  peddle  his  own  Mn^. 

There  are  some  advantages  in  this  plan,  when  the  farmer 
is  situated  near  small  towns  and  cities,  when  he  can  make  a 
trip  from  home  and  arrive  in  time  to  supply  his  trade.  If 
the  producer  has  some  one  he  has  confidence  in,  either  to 
peddle  or  to  see  to  the  farm  duties  when  he  is  away,  then  he 
will  be  able  to  get  all  there  is  of  profit  in  his  milk ;  but  if 
he  has  not  some  such  person,  he  had  better  sell  his  product 
in  some  other  way.  I  have  always  noticed  that  the  farmer 
who  is  disposing  of  his  product  direct  to  the  consumer  exer- 
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cises  more  pains,  both  in  tlie  quality  and  care  of  his  milk, 
for  it  is  then  he  sees  the  importance  of  having  the  milk  in 
good  condition  and  of  high  standard. 

Selling  to  the  Contractor  or  Middleman. 

This  method  of  disposing  of  milk  is  the  one  most  largely 
used  in  our  State ;  and  many  of  our  large  contractors  have 
to  go  into  Vermont,  New  Hampshire  and  Maine  for  a  large 
part  of  their  milk  supply.  Many  times  the  farmer  thinks  he 
is  oppressed  by  the  rigid  demands  of  the  contractor  in  regard 
to  the  care  of  the  product,  —  temperature  that  the  milk  must 
be  kept  at  and  delivered  to  the  station,  kinds  of  feed  he  may 
and  may  not  use,  and  many  other  requirements.  The  pro- 
ducers in  general  think  that  many  of  these  points  are  un- 
necessary and  unreasonable,  but  they  are  not,  —  they  are 
absolutely  essential  to  the  business ;  and  if  I  should  com- 
ment, I  should  say  that  they  are  not  as  exacting  as  the  cir- 
cumstances demand.  If  the  producer  would  stop  to  think 
what  the  milk  has  to  go  through :  twenty-four  hours  old 
before  it  reaches  the  contractor,  and  then  it  has  to  be  re- 
cooled  and  sometimes  pasteurized,  and  held  until  the  next 
morning,  and  put  out  to  the  trade,  —  and  it  is  supposed  to 
keep  sweet  until  the  next  morning.  If  the  milk  is  properly 
handled  there  will  be  no  trouble.  It  is  wise  for  all  farmers 
who  make  milk  for  contractor  to  carry  out  their  wishes,  and 
have  the  product  come  up  to  the  contractor's  standard  ;  then, 
when  the  producer  asks  for  a  fair  price  of  the  contractor,  the 
latter  will  freely  give  him  his  price,  if  the  goods  warrant;  in 
other  words,  make  an  article  that  will  be  of  such  high  quality 
and  kept  in  such  an  attractive  manner  that  it  will  be  sought 
after. 

I  want  to  impress  on  the  farmer  that  the  vital  time  for 
milk  is  at  the  time  it  is  drawn  from  the  cow  and  the  next 
thirty  minutes  after ;  everything  depends  on  how  it  is 
handled  at  that  time,  —  whether  it  will  make  a  good 
product  or  a  bad. 
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Disposing  of  the  Product  in  a  Co-operative  Way. 

In  setting  before  you  the  advantages  of  co-operation  in 
baying  and  selling,  I  can  do  no  better  than  to  cite  to  you 
the  origin,  aim  and  achievements  of  the  Springfield  Co- 
operative Milk  Association,  of  which  I  am  treasurer  and 
manager  at  the  present  time.  The  history  of  the  association 
has  now  extended  over  a  period  of  twenty  years,  and  the 
balance  sheet  last  issued  shows  the  association  in  a  sound 
financial  condition  ;  in  fact,  the  growth  has  been  rather 
remarkable,  when  the  fact  is  taken  into  consideration  that 
there  was  not  an  institution  of  the  kind  to  copy  after. 
Perhaps  the  successful  growth  is  largely  due  to  the  loyalty 
of  our  fanners  to  our  institution.  '  The  officers  are  stock- 
holders, and  men  who  produce  milk ;  and  the  managers, 
with  one  exception,  have  been  men  owning  stock  and  pro- 
ducing milk. 

The  purpose  for  which  the  co-operation  was  constituted  was 
co-operative  trade,  to  wit,  supplying  the  city  of  Springfield  and 
Ticinity  with  pure  and  wholesome  milk  and  dairy  products. 

The  amount  of  capital  stock  when  started  was  $16,000, 
later  increased  to  $30,000.  The  par  value  of  a  share  was 
$20,  which  share  represented  one  producing  cow.  The  num- 
ber of  shares  was  800. 

There  is  a  code  of  by-laws,  setting  forth  the  manner  of 
electing  officers,  and  their  duties,  etc. 

Division  of  Proceeds. 

At  the  monthly  meeting  of  directors  they  shall  apportion 
to  each  stockholder  his  share  of  the  net  proceeds  of  the 
business,  the  amount  of  which  shall  be  determined  by  the 
directors. 

No  ])erson  shall  hold  shares  in  the  association  to  an  amount 
exceeding  $1,000,  nor  shall  any  stockholder  be  entitled  to 
more  than  one  vote  on  any  subject. 

No  member  of  the  association,  and  no  stockholder,  shall 
interfere  with  its  business  by  selling  milk  either  directly  or 
indirectly,  under  a  penalty  of  forfeiture  of  his  stock. 

I  state  here  only  a  few  of  the  by-laws,  sufficient  to  show 
how  rigid  and  strong  they  were  drawn. 
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Advantages. 

First,  to  secure  a  good  market ;  second,  to  be  reasonably 
sure  of  getting  pay  for  their  product. 

Tlie  association  does  all  its  collecting,  sending  teams  out 
into  the  country  at  a  distance  of  thirteen  miles,  and  taking 
out  the  clean  cans,  which  have  been  washed  at  the  associa- 
tion's plant,  and  which  have  been  thoroughly  sterilized  with 
steam,  —  each  can  is  put  over  a  steam  jet  of  60  pounds 
pressure.  The  farmer  has  no  cans  to  wash,  no  milk  to 
transport,  and  all  the  milk  he  makes  is  taken,  even  a  part 
of  a  can.  You  will  see  at  once  that  this  is  a  great  help  to 
him ;  no  washing  of  cans,  no  transportation  of  the  product, 
giving  the   fanner  much   valuable  time  to  turn  in  other 

directions. 

Size  of  Cans. 

Each  can  will  hold  10  quarts  of  milk, — no  more.  Is 
there  any  reason  why  you  should  give  10%  quarts  or  11 
quarts,  and  only  get  pay  for  10  quarts  ?  This  was  the  system 
when  the  association  was  started,  and  is  in  force  in  some 
sections  of  our  State  to-day.  In  other  words,  a  man  keep- 
ing 20  cows  keeps  2  of  the  cows  to  give  the  product  arway 
to  the  purchaser  of  milk  in  full  cans.  It  would  be  as  reason- 
able to  give  65  pounds  for  a  bushel  of  potatoes,  instead  of 
60  pounds,  established  by  law. 

Growth.  ^ 

In  the  year  1884  there  were  received  at  this  association 
about  125,000  quarts  per  month,  doing  a  business  of  $5,500 
per  month ;  now  there  are  received  about  350,000  to  400,000 
quarts  a  month,  and  we  do  a  business  of  $25,000  per  month. 

At  the  present  time  we  have  250  &rms  producing  milk 
and  150  farms  producing  cream. 

We  keep  40  horses,  employ  35  hands,  own  and  operate  a 
large  creamery  in  Washington  County,  New  York  State,  and 
buy  very  large  quantities  of  product  on  the  outside. 
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Selling  Milk. 

We  sell  milk  at  wholesale  and  retail,  supplying  a  large 
number  of  peddlers  with  milk.  By  drawing  in  these  large 
loads  of  milk  firom  the  country  (9  teams,  drawing  from 
1,500  quarts  to  2,000  quarts  to  a  load)  we  minimize  the  ex- 
pense per  quart  of  collecting,  and  can  sell  to  the  middleman 
80  that  he  had  rather  buy  of  us  than  collect  his  own  milk. 

About  all  the  milk  that  is  sold  in  Springfield  is  sold  from 
the  measure, — a  very  small  amount  is  bottled;  in  fact  we 
do  not  encourage  customers  to  use  bottled  milk,  as  we  think 
the  breakage  and  loss  of  bottles  is  more  than  is  saved  in 
shrinkage  and  convenience  in  handling,  and  I  am  yet  to  be 
convinced  that  it  is  any  more  of  a  sanitary  method  than  to 
sell  direct  from  the  cans.  I  will  grant  exception  in  one  in- 
stance,—  that,  if  the  milk  can  be  put  into  bottles  immedi- 
ately after  being  milked  at  the  farm,  then  I  think  it  is  much 
safer  to  handle  in  bottles,  from  a  sanitary  point. 

Delivery. 

Thb  point  we  are  very  particular  about.  We  mean  to 
have  the  horses,  harnesses  and  wagons  look  attractive, — 
horses  well  kept,  harnesses  clean  and  wagons  well  washed 
inside  and  out.  The  men  must  be  neat  in  appearance, 
always  courteous,  and  must  acconunodate  customers.  All 
utensils  used  in  delivery  are  sterilized. 

Pi^ice. 

Price  to  consumers  at  retail,  6  cents  in  summer  and  7  in 
winter.  We  are  able  to  pay  our  producers  this  year  3  cents 
per  quart  for  their  milk  at  their  doors  for  the  entire  year. 
We  furnish  clean  cans,  and  take  all  the  milk  they  make. 
We  do  regulate  the  surplus  to  some  extent.  We  notify  the 
producers  in  November  of  each  year  that  we  will  take  one- 
third  more  milk  in  the  months  of  April,  May  and  June  than 
the  average  of  the  milk  they  produced  in  the  months  of 
December,  January  and  February  preceding ;  all  received  in 
excess  of  one-third  will  be  paid  for  at  butter-fat  prices. 
This  has  stimulated  winter  production,  and  has  helped  to 
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adjust  the  supply.     As  the  fimners  are  the  sellers,  they  sec 

at  once  the  necessity  of  the  rule. 

The  success  of  a  co-operative  movement  like  this  is  due 

to  the  hearty  support  which  each  farmer  gives  to  his  part  of 

the  work. 

Price  of  Milk. 

The  idea  of  one  price  for  all  milk — good,  bad  and  indif- 
ferent— is  wrong.  The  price  of  butter  changes  as  to  grade  ; 
the  price  of  eggs,  beef  and  other  products  changes  as  to  the 
supply  and  demand ;  but  the  price  of  milk  goes  on  forever 
at  the  same  old  price ;  shortage  of  market  milk,  caused  by 
drought,  high  prices  of  grain,  —  in  fact,  no  extraordinary 
condition  can  interfere  with  the  price  of  this  very  impor- 
tant food.  This  is  not  as  it  should  be.  We  frequently  find 
that  one  quart  of  milk  contains  twice  the  food  value  of  an- 
other, yet  both  are  sold  at  the  same  price.  The  fact  that  an 
analysis  of  a  number  of  samples  of  milk  shows  a  wide  differ- 
ence in  composition  demonstrates  at  once  that  at  a  uniform 
price  per  quart  there  is  an  equally  wide  variation  in  the  cost 
of  its  nutrients  to  the  consumer.  It  will  be  seen,  from  a 
study  of  the  average  composition  of  milk,  that  as  the  total 
solids  increase  the  percentage  of  fat  is  increased,  in  greater 
proportion  than  solids  not  fat.  The  consumer  not  only 
secures  his  total  solids  in  the  rich  milk  at  a  lower  cost  per 
pound,  but  he  also  obtains  a  product  which  is  very  much 
richer  in  material  to  supply  the  body  with  heat  and  energy. 

These  facts  regarding  the  variation  in  the  cost  and  quality 
of  the  food  values  contained  therein  clearly  show  that  the 
standard  in  use  at  present  as  a  basis  of  sale,  viz.,  a  quart  of 
milk,  is  illogical  and  unfair  to  the  producer,  the  distributer 
and  the  consumer  alike.  In  the  sale  of  milk  the  percentage 
of  butter  fat  should  be  taken  as  thb  standard,  rather  than 
the  quart. 

The  public  are  demanding  better  milk.  They  begin  to 
see  the  advantages  of  high-grade  milk,  and  when  such  is  ob- 
tained people  are  willing  to  pay  the  extra  cost  of  production. 


No.  4.]  MILK.  41 


Inspection  op  Milk. 

There  should  be  some  system  of  inspection  of  herds  sup- 
plying cities  with  milk,  not  only  as  to  the  health  of  the  ani- 
mals, but  of  the  cleanliness  of  the  stables,  the  amount  of  air 
and  sunlight  they  receive,  and  care  of  milk  at  the  farm. 

The  farmers  should  commence  to  agitate  this,  not  only  to 
show  that  they  are  interested  in  the  quality  of  the  product 
they  sell,  but  to  gain  friends  among  customers.  It  is  of 
recent  years  only  that  milk  supplies  have  come  to  be  re- 
garded as  of  importance  to  public  health.  The  general 
public  are  rapidly  becoming  convinced  that  milk  is  of  very 
doubtful  purity  many  times.  Here  the  producer  can  make 
a  reputation  for  himself  as  always  producing  milk  from  a 
sanitary  stand-point.  We  as  farmers  must  take  active  steps 
to  free  the  product  from  any  suspicion. 

There  is  a  growing  tendency  among  producers  to  improve 
the  quality  of  milk  by  the  introduction  of  Guernsey  and 
Jersey  cows.  In  the  city  I  come  jfrom  they  have  an  in- 
spector of  milk ;  he  not  only  takes  samples  of  milk  from 
carts  and  from  stores,  to  ascertain  the  quality  or  amount  of 
batter  fat,  but  he  goes  into  the  country  and  inspects  the 
dairies  that  produce  milk  for  the  city.  If  the  stables  and 
utensils  used  in  handling  milk  are  not  in  proper  shape,  clean 
and  in  order,  the  farmer  is  requested  to  get  things  in  shape, 
so  that  on  a  second  visit  the  inspector  will  find  things  all 
right;  if  not,  the  milk  cannot  be  sold  in  the  city.  The 
inspector  is  doing  good  work,  and  we  begin  to  see  marked 
improvement  in  surroundings  at  the  farms. 

Consumers  have  an  Interest. 

The  consumers  have  a  duty  to  perform,  to  provide  clean 
and  pure  vessels,  and  have  a  suitable  place  to  set  away  the 
milk  where  there  is  an  abundance  of  pure  air.  Some  people 
are  most  unreasonable  in  their  complaints  and  demands  upon 
the  milkmen.  These,  and  sharp  competition  between  rival 
dealers,  are  two  chief  causes  of  dishonesty  in  the  milk  busi- 
ness. When  a  milk  peddler  knows  that  he  is  delivering  the 
best  of  milk,  and  complaint  is  made  that  it  is  not  yellow 
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enough,  or  has  not  enough  « '  body,"  and  he  is  afiraid  of  losing 
a  good  customer,  he  is  tempted  either  to  give  that  person 
a  supply  from  near  the  top  of  a  can,  thus  depriving  some 
one  else  of  cream  which  rightly  belongs  to  him,  or  to  do 
what  he  thinks  his  dishonest  competitor  is  doing,  —  what- 
ever that  may  be.  There  is  a  great  desire  on  tiie  part  of  the 
purchaser  to  get  milk  cheap.  People  too  easily  forget  qual- 
ity, and  think  only  of  quantity.  Consumers  should  remem- 
ber that,  at  the  highest  price  usual  anywhere,  good  milk 
is  about  as  cheap  an  article  of  food  as  can  be  purchased. 
Buyers  of  milk  should  remember  that  milk  can  be  contami- 
nated as  easily  after  delivery  to  the  family  as  before ;  and 
the  milkman  is  often  blamed  for  bad  milk,  when  it  was 
made  so  by  conditions  over  which  he  had  no  control,  — 
sometimes  left  where  dust  and  flies  have  access  to  it,  or,  if 
set  in  ill-ventilated  refrigerators,  or  in  cellars  where  there 
are  bad  odors,  milk  will  be  in  bad  condition  in  a  few  hours, 
no  matter  how  good  it  was  when  delivered. 

Consumers  should  demand  certain  things  of  the  producer 
or  middleman,  and  for  these  the  producer  or  middleman 
should  be  responsible  :  namely,  that  milk  should  keep  sweet 
at  least  twenty-four  hours  after  being  delivered  to  the  con- 
sumer, if  it  has  been  held  at  a  temperature  of  50°  or  below  ; 
that  milk  should  be  clean  ;  that  the  flavor  of  the  milk  should 
not  be  injured  by  improper  feeding  and  handling ;  that  milk 
should  be  of  a  certain  known  composition,  which  is  uniform 
from  day  to  day.  These  demands  are  not  unreasonable,  and 
they  can  be  carried  out  with  but  little  or  no  trouble  by  the 
producer  and  handlers. 

Food  Value  of  Milk. 

It  has  always  been  known  that  pure  milk  is  a  valuable 
food.  Next  to  bread  and  water,  milk  is  more  commonly 
used  than  any  other  article  of  food ;  it  is  used  with  few 
exceptions  by  every  member  of  the  family  at  every  meal. 
All  are  interested  that  it  be  pure  and  wholesome.  It  is  one 
of  the  cheapest  foods,  at  the  prevailing  prices.  Many  per- 
sons use  as  little  milk  as  possible,  because  the  knowledge 
they  have  of  careless  ways  in  which  some  milk  is  produced 
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makes  it  repugnaiit  to  them.  No  other  food  is  more  health- 
ful and  economical  than  milk  when  pure,  and  none  is  more 
dangerous  to  health  when  carelessly  handled.  If  people 
were  aware  of  the  true  food  value  of  milk,  they  would  use 
it  more  fireely  than  they  now  do,  to  the  advantage  of  both 
health  and  economy.     Many  people  think  milk  a  luxury. 

It  has  been  stated  that  a  quart  of  3  per  cent  milk,  costing 
5  cents,  will  furnish  about  the  same  amount  of  nutrition  as 
three-fourths  of  a  pound  of  meat,  costing  9  cents.  It  is 
surely  more  economical  to  use  less  meat  and  more  milk,  as 
we  find  in  milk  all  the  elements  needed  to  nourish  the  body. 

The  value  of  milk  as  a  food  is  not  as  well  understood  as  it 
should  be,  which  undoubtedly  accounts  for  the  fact  that, 
while  ours  is  one  of  the  great  dairy  countries  of  the  world, 
we  do  not  consume  more  than  one-third  the  amount  per  capita 
that  is  used  in  some  European  countries. 

The  Standardizing  of  Milk. 

I  think  the  time  is  not  fer  distant  when  this  system  will 
be  generally  used ;  it  is  the  only  fair  way  to  market  milk. 
This  can  be  accomplished  by  adding  skim  milk  or  cream,  as 
the  case  may  be,  to  bring  the  milk  to  the  required  per  cent  of 
butter  &t  and  solids.  A  4  per  cent  milk  is  a  good  standard ; 
at  the  prevailing  prices  over  the  State  it  is  all  the  seller  can 
afford,  and  it  is  as  much  as  the  purchaser  should  ask  for. 
To  illustrate  the  standardizing  of  milk  as  the  only  fair  way 
to  all  parties  interested,  let  me  cite  an  instance  which 
occurred  in  my  city. 

The  analysis  of  two  samples,  taken  from  two  dairies,  A 
and  B,  as  the  milk  was  brought  in  from  the  country,  showed 
the  percentage  of  fat  in  one  case  to  be  2.8  and  in  the  other 
4.6.  As  a  basis  for  computation,  let  us  assume  that  the 
standard  quality  as  prescribed  by  law  (3.7)  is  of  value  to 
the  producer  the  price  3^  cents  and  to  the  consumer  7  cents 
per  quart.  A  has  been  paid  25  per  cent  more  and  B  20 
per  cent  less  than  the  value  of  their  products.  In  return 
for  the  investment  of  70  cents  (10-quart  cans),  and  the 
labor  and  expense  required  to  bring  your  purchase  into  the 
city,  the  middleman  has  in  his  possession,  with  intent  to  sell, 
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exchange  or  deliver,  two  cans  of  milk,  worth  respectively 
53  and  87  cents. 

The  middleman  endeavors  to  comply  with  statute  require- 
ments ;  you  mix  the  two.  The  fat  will  then  test  3.7  ;  yet, 
while  the  one  rich  in  fat  has  brought  this  essential  up  to  the 
standard,  it  has  failed  to  do  the  same  with  the  solids  not  fat, 
and  the  middleman  with  its  distribution  is  liable  to  prosecu- 
tion for  the  sale  of  milk  not  of  good  standard  quality.  Your 
customer  receives  in  return  for  his  money  its  equivalent  in 
the  production  of  heat  and  energy,  but  the  percentage  of 
food  necessary  for  the  formation  of  new  tissue  and  the  repair 
of  the  old  is  deficient.  In  this  respect  he  would  derive 
nearly  as  much  benefit  from  a  quart  of  whole  milk  and  a 
quart  of  skim  milk,  costing  10  cents,  as  from  two  quarts  of 
the  mixed  milk,  at  14  cents.  While  in  this  case  presented 
a  wide  variation  is  shown,  it  is  by  no  means  the  extreme ; 
samples  have  been  taken  which  tested  2.4  and  5.6  respec- 
tively. 

You  may  say  that,  while  the  facts  are  as  shown  in  the  case 
of  the  two  cans,  the  same  were  not  obtained  in  large  quan- 
tities. 

On  t^vo  occasions  samples  have  been  taken  firom  50  dairies, 
large  and  small.  The  average  percentages  were :  fat,  3.9 ; 
total  solids,  12.61 ;  solids  not  fat,  8.71. 

Samples  of  mixed  milk,  3,000  quarts,  showed :  fat,  4 ; 
solids,  12.54;  solids  not  fat,  8.74. 

Out  of  341  samples  of  milk  analyzed,  42,  or  16  per  cent, 
were  found  to  be  not  of  good  standard  quality. 

Of  163  samples  analyzed,  59,  or  36  per  cent,  have  failed 
to  meet  the  required  standard  (3.7). 

The  only  disadvantage  I  can  see  is  in  a  large  business, 
where  there  are  several  thousand  quarts  sold ;  it  would  be 
necessary  to  mix  all  the  milk,  and  the  customers  would  not 
get  milk  from  the  same  dairy  every  day,  as  now.  But  if 
the  large  firms  handling  several  thousand  quai*ts  a  day 
pasteurized  their  milk,  and  standardized  it,  there  would 
be  no  necessity  of  keeping  each  dairy  separate ;  all  would 
be  served  with  the  same  quality  of  milk. 

The  only  apparatus  necessary  to  standardize  milk  is  a 
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cream  separator  and  a  Babcock  milk  tester.  Call  the  stand- 
ard 4  per  cent  milk ;  if  the  dealer  is  putting  out  4.5  per 
cent  milk,  he  is  losing  one-half  of  1  per  cent ;  and  on  a 
large  amount  of  milk,  say  4,000  quarts,  he  is  losing  many 
dollars  a  day,  and  in  the  year  thousands. 

Important  Points  for  the  Farmer. 

Every  farmer  should  be  made  to  realize  the  importance  of 
caring  for  the  milk ;  that  there  is  no  other  food  that  will 
absorb  bad  odors  so  quickly  as  will  milk,  or  deteriorate  more 
rapidly  under  adverse  conditions. 

Xo  other  food  is  produced  under  conditions  where  it  is  so 
difficult  to  prevent  contamination.  I  have  asked  my  dairy- 
men to  use  more  sanitary  methods  in  handling  their  milk, 
and  it  has  resulted  in  failure.  Their  reason  is,  they  say, 
that  milk  cannot  be  produced  under  sanitary  conditions  for 
the  prevailing  prices.  Nevertheless,  if  the  dairymen  would 
produce  milk  under  sanitary  conditions,  and  so  advertise 
and  ask  the  public  to  inspect  their  methods,  their  product 
would  not  go  begging ;  the  consumer  would  be  willing  to 
pay  advanced  prices. 

K  the  farmer  would  conduct  dairies  where  milk  is  pro- 
duced and  handled  in  as  clean  and  wholesome  a  manner  as 
milk  can  be  made ;  have  his  cows  in  good  condition,  free 
from  disease ;  use  nothing  but  wholesome  feeds ;  have  the 
stable  well  lighted  and  ventilated,  often  thoroughly  cleaned  ; 
cows  kept  clean  and  comfortable ;  the  attendants  healthy  and 
clean ;  the  utensils  sterilized  daily ;  the  milk  promptly  cooled 
after  milking  to  45°,  —  it  would  not  be  long  before  his 
produce  would  be  sought  after,  and  he  would  find  no  difficulty 
in  disposing  of  it  at  advanced  prices. 

The  shortest  distance  between  two  points  is  a  straight 
line.    Let  the  dairyman  get  down  to  business  at  once. 

Growing  Demand  for  Cream. 

The  sale  of  cream  to  be  used  on  the  table  has  greatly 
increased  in  the  past  few  years,  and  is  increasing  at  a  rate 
of  about  25  per  cent  over  the  preceding  year.  This  has 
been  my  experience  with  the  market. 
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The  cream  sold  to-day  is  no  longer  the  thin  skimmings  of 
milk  set  but  a  few  hours,  formerly  sold  as  a  great  favor  to 
the  customers  in  the  cities,  to  whom  the  name  suggested  a 
perfect  delicacy,  and  who  were  happy  with  it  in  the  absence 
of  anything  better  (such  cream  would  be  considered  nothing 
better  than  good  5  per  cent  milk  now) ,  —  but  a  thick  and 
sweet  article,  which  is  much  cheaper  than  the  old  one,  com- 
pared at  their  respective  prices.  During  the  fruit  season 
a  very  large  demand  is  made  for  it  and  the  prices  obtained 
are  so  much  in  advance  of  the  possibilities  of  buttermaking 
during  the  same  part  of  the  year  as  to  justify  the  cultivation 
of  the  trade  which  calls  for  a  40  per  cent  butter-fat  cream. 
The  best  cream  is  obtained  by  the  separation  from  the  fresh 
milk,  and  then  the  proper  management  of  the  cream.  It 
should  be  cooled  to  as  low  a  temperature  as  possible  within 
a  short  time  after  it  is  separated ;  35^  is  none  too  cold,  32^  is 
better.  The  cream  trade  when  at  its  best  fortunately  comes 
at  a  season  of  the  year  when  milk  is  plentiful,  and  helps  to 
work  off  the  surplus  milk  to  advantage. 

With  this  growing  demand  for  cream,  the  producer  will 
see  at  once  the  importance  of  making  a  milk  of  a  high  per- 
centage butter  fat ;  but  with  this  growing  demand  there  is  a 
great  temptation  for  some  unscrupulous  dealers  to  lengthen 
their  supply  by  using  coloring  matter  and  some  of  the  thick- 
eners that  are  on  the  market,  palming  off  an  inferior  article, 
containing  a  small  amount  of  butter  fat  and  appearing  to 
contain  a  little  more  than  standard  amount  of  fat. 

An  illustration  that  came  under  my  own  observation  this 
season  will  make  this  clear.  In  my  city  of  Springfield  there 
is  a  dealer  who  had  a  very  large  cream  tmde,  —  in  fact,  this 
was  his  particular  business.  I  noticed  that  his  trade  was 
increasing,  and  a  number  of  my  customers  were  leaving,  and 
buying  his  cream.  I  bought  some  of  his  cream,  and  I 
found  that  it  appeared  very  heavy,  but  did  not  show  up  the 
percentage  of  butter  fat  that  it  appeai-ed  to  contain.  I 
thought  there  was  a  secret  in  handling  which  I  did  not 
understand.  I  was  then  putting  out  a  40  per  cent  cream ; 
T  increased  my  percentage  of  fat  to  45  per  cent,  and  even 
then  my  cr^am  appeared  thin  beside  his.     It  was  not  long 
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after  that  our  inspector  of  milk  took  samples  from  all  dealers 
in  the  city.  The  result  was  that  this  dealer  I  have  been 
speaking  of  was  summoned  into  court,  and  paid  a  fine  of  $100 
for  u^e  of  foreign  substances  in  this  cream.  It  was  found  he 
bad  been  selling  two  grades  of  cream  ;  one  was  supposed  to 
contain  30  per  cent  of  butter  fat,  which  on  analysis  only 
contained  24  per  cent,  but  had  the  appearance  of  having  45 
per  cent  butter  fat  in  it ;  the  other  was  sold  for  a  40  per  cent 
cream,  —  which  was  the  grade  of  cream  I  was  putting  out, 
and  the  grade  most  used  for  &mily  trade,  —  but  contained 
only  34  per  cent  butter  fat,  but  to  the  eye  would  pass  for 
50  per  cent. 

This  is  the  kind  of  competition  we  were  up  against,  —  we 
patting  out  cream  actually  containing  11  per  cent  more 
batter  &t  than  our  opponent,  and  yet  not  giving  satis- 
faction. This  is  a  case  where  the  city  inspector  was  a  very 
valuable  officer.  After  the  papers  had  commented  on  the 
findings  of  the  inspector,  one  of  my  customers  called  us  up 
by  telephone  and  complained  that  the  cream  was  not  pure,  — 
it  was  too  thick  to  be  pure  cream.  She  was  raised  and  spent 
some  of  her  younger  days  on  a  farm,  and  knew  what  cream 
was;  and  she  thought  they  had  got  to  a  bad  pass  if  the 
people  of  Springfield  could  not  get  pure  cream.  I  tried 
to  explain  it  was  all  right,  —  perfectly  pure ;  but  of  no  avail. 
She  would  take  the  sample  to  the  inspector,  which  she  did. 
The  inspector  tried  it,  and  found  it  to  contain  50  per  cent 
batter  fat ;  and  reported  to  the  customer  that  the  association 
most  have  made  a  mistake  somewhere,  and  put  out  a  50 
per  cent  instead  of  a  40  per  cent  cream.  The  fact  was,  my 
man  let  his  separator  get  away  from  him,  and  all  customers 
had  a  treat  for  once. 

There  is  no  mistake  that  the  appearance  of  the  goods  to 
the  customer's  eye  is  what  tells. 

Conclusion. 

I  am  glad  to  see  the  fsuiners  organizing,  and  getting  into 
shape  to  do  business  on  business  principles.  The  Boston 
Co-operative  Milk  Producers  Company  is  a  good  example  of 
oj^nization.     In   union   there  is   strength;  and   it   needs 
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loyalty  on  the  part  of  all  members  to  stand  firm  by  its  by- 
laws, and  follow  their  leaders.  And  if  at  the  head  of  the 
organization  there  are  elected  men  of  good  judgment  and 
tact  to  shape  the  policy  and  map  out  the  line  of  cam]>aign, 
it  will  succeed  in  its  object ;  if  the  right  kind  of  men  are  at 
the  head,  it  will  be  a  pleasure  for  the  contractors  to  meet 
them  and  adjust  their  differences. 

Farmers  must  remember  that  the  methods  of  producing 
milk  years  ago  can  no  longer  be  used.  No  branch  of  the 
dairy  industry  has  received  more  attention  in  recent  years, 
or  made  more  substantial  progress,  than  that  of  producing 
milk  for  delivery  to  consumers  or  shipment  to  market.  The 
demand  for  improvement  in  the  milk  supply  has  led  to  much 
better  practices  on  the  part  of  many  connected  with  the 
business.  Producers  must  give  more  time  and  care  to  selec- 
tion of  cows,  their  health,  food  and  water ;  to  the  matter  of 
cleanliness  in  milking  and  care  of  milk  while  on  the  farm. 
Many  points  brought  out  in  this  paper  are  applicable  to  all 
producers  of  milk,  regardless  of  size  of  dairy  or  location ; 
and  in  other  points  local  conditions  will  have  to  be  con- 
sidered. 

Every  year  should  mark  improvements  in  every  dairy 
fanner's  methods.  He  should  raise  his  standard  a  little 
higher  than  the  year  previous,  and  press  on  and  up,  raising 
his  profession  to  that  second  to  none,  and  turning  out  a 
product  that  can  be  labelled  *' strictly  pure,  produced  under 
strict  sanitary  regulations,  guaranteed  to  contain  the  amount 
of  butter  fat  and  solids  required  by  law." 

The  Chair.  You  have  listened  to  a  very  comprehensive 
and  valuable  paper ;  and  our  practice  has  been,  as  notice  is 
given  in  the  programme,  to  follow  the  lectures  by  discus- 
sion, in  which  all  persons  present  are  invited  to  engage. 
The  matter  is  in  your  hands. 

Mr.  Geo.  M.  Whitaker  (of  Boston) .  I  desire  to  compli- 
ment the  speaker  on  his  paper,  —  it  is  a  perfect  encyclo- 
psedia  of  information ;  and  I  desire  especially  to  compliment 
him  upon  the  emphasis  which  he  has  placed  upon  the  im- 
portance of  the  farmers  taking  an  interest  and  an  initiative 
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in  the  matter  of  herd  inspection  and  more  care  in  the  pro- 
duction of  milk.  It  has  been  a  part  of  my  duty  in  the  last 
few  months  to  make  somewhat  of  a  careful  inspection  of  the 
milk  supply  of  several  of  the  larger  cities  in  the  east,  and  I 
am  absolutely  amazed  at  the  great  attention  that  is  now 
being  given  to  the  milk  question  by  the  officers  and  medical 
authorities  in  the  cities.  I  think  the  farmers  are  not  aware 
of  what  might  be  called  almost  a  revolution  that  is  going  on 
at  the  city  end  of  the  line.  The  paper  of  the  speaker  is 
valuable  as  a  connecting  link  in  opening  up  the  means  for 
the  &mier  getting  in  touch  with  the  city  end  of  the  business. 

The  advance  movement  has  gone  so  far  that  the  large 
contracting  firms  of  Boston  have  bacteriologists  regularly 
connected  with  their  establishments,  in  addition  to  their 
chemists,  to  test  the  milk  for  bacteria  every  day.  The  Bos- 
ton board  of  health  has  established  a  bacteriological  stand- 
ard ;  and  milk  with  a  certain  amount  of  bacteria  is  liable  to 
get  the  producer  into  trouble,  just  as  much  as  if  the  milk 
was  deficient  in  solids. 

In  New  York  City  I  found  that  the  city  board  of  health 
pays  more  attention  to  the  milk  question  than  any  other 
one  topic.  There  are  pages  after  pages  devoted  to  it  in  their 
reports,  and  photograph  after  photograph  given  in  illustration 
of  what  they  say.  In  New  York  they  have  established  a 
temperature  standard,  instead  of  a  bacteriological  standard, 
because  they  say  the  bacteria  multiply  very  rapidly  with  a 
higher  temperature ;  and  consequently  it  is  not  of  so  much 
account  whether  the  milk  has  more  or  less  bacteria  at  the 
start,  if  it  is  only  kept  cool.  There  the  inspectors  put  their 
thermometers  in  the  milk,  and  if  it  is  over  50^  they  pour 
the  milk  out  in  the  gutter. 

In  Philadelphia  the  board  of  health  is  taking  samples  of 
milk  every  day,  and  testing  them,  rather  than  sending  a 
veterinarian  into  the  country  to  test  the  animals.  The  day 
before  I  was  there  they  had  taken  70  samples,  and  out  of  the 
70  they  found  pus  in  4.  This  is  not  a  very  pleasant  word 
to  use  in  connection  with  food,  but  it  illustrates  what  a  big 
movement  is  going  on  under  the  direction  of  the  health 
organizations  in  the  city. 
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As  the  speaker  has  said,  the  farmers  want  to  know  of  this, 
and  want  to  be  at  the  very  front  themselves  in  assisting  in 
the  inspection  of  herds  and  the  proper  care  of  milk. 

The  Chair.  I  see  Mr.  Ellis  of  West  Newton  in  the  audi- 
ence. He  has  had  considerable  experience  in  this  line,  and 
we  would  like  to  hear  a  few  words  from  him,  either  in  criti- 
cism or  suggestion. 

Mr.  Geo.  H.  Ellis.  I  did  not  come  to  speak,  but  to 
listen  ;  and  certainly  we  have  had  a  most  valuable  paper.  I 
don't  know  that  I  can  add  anything  to  it.  There  are  some 
points  that  need  to  be  touched  in  other  ways,  and  I  for  one 
don't  see  just  how  they  are  to  be  touched.  As  the  speaker 
stated,  and  as  Mr.  Whitaker  has  said,  the  standard  is  being 
steadily  raised  in  the  cities  and  towns  for  the  consumer ;  but 
in  most  cities,  —  for  instance,  in  Boston,  —  while  the  stand- 
ard is  being  raised,  while  they  are  adopting  new  plans  all 
the  time  in  the  inspection  of  milk,  yet  the  price  to  the  con- 
sumer is  not  increased.  There  is  no  mistake  about  our 
needing  all  these  sanitary  precautions  at  the  farm  ;  there  is 
no  mistake,  either,  that  the  consumer  has  got  to  pay  for 
these  precautions.  In  some  way  or  another  the  consuming 
public  in  our  large  cities  has  got  to  be  educated  up  to  the 
idea,  before  the  farmer  can  do  very  much. 

The  speaker  stated  that,  if  the  farmer  himself  will  take 
hold  of  the  matter  in  the  right  way  and  will  work  on  sani- 
tary lines,  he  will  find  an  increasing  demand  for  his  milk. 
Is  that  true  with  reference  to  sections  which  supply  milk  to 
the  contractors  for  the  city  of  Boston  ?  It  isn't  the  fault 
of  the  contractor,  it  is  the  fault  of  the  consumer.  The  con- 
tractor cannot  pay  an  extra  price  for  this  extra  care  and 
sanitation  ;  yet  it  costs  the  farmer.  Milk  cannot  be  properly 
made  and  properly  handled  at  the  price  the  farmer  gets  from 
the  contractor.  Again,  I  want  it  understood  that  I  am  not 
for  a  moment  blaming  the  contractor.  I  don't  believe  the 
milk  contractors  in  the  city  of  Boston  are  making  a  large 
amount  of  money,  I  believe  they  are  paying  as  high  a  price 
as  they  can  aflFord ;  but  the  consuming  public  must  be  edu- 
cated up  to  paying  a  fair  price  for  the  food  value  contained 
in  the  milk,  for  to-day  they  don't  do  it.     It  is  perfectly  well 
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known,  as  stated  by  the  speaker,  that  milk  is  to-day  one  of 
the,  if  not  the,  lowest-priced  food  on  the  market ;  and  there 
is  no  reason  why  a  fair  price  should  not  be  paid  for  it. 

We  want  the  farmer  to  adopt  these  sanitary  methods  ;  we 
are  anxious  to  see  it  done  ;  but  I  don't  myself  see  just  how 
it  is  to  be  done.  I  don't  believe  there  is  any  profit  in  it, 
when  he  does  it ;  yet  I  do  thoroughly  believe  that,  in  order 
to  get  the  consumer  to  pay  on  his  end,  the  producer  has  got 
to  keep  his  end  up ;  and  there  is  no  question  but  what  it  is 
being  done  to  an  extent  that  it  never  has  before,  and  yet 
the  retail  price  of  milk  in  Boston  is  not  increased.  I  don't 
refer,  of  course,  to  the  *'  slop  shops,"  so  called,  where  milk 
has  been  sold  for  3  and  4  cents  a  quart,  and  where  unsani- 
tary conditions  have  existed  to  a  certain  degree ;  I  refer  to 
the  hard-working  farmer  throughout  the  State,  who  does  his 
best  to  deliver  his  milk  to  the  contractor  in  perfect  condi- 
tion. The  city  end  has  got  to  be  educated;  and  I  am 
inclined  to  think  that  the  State  Board  of  Agricultiu*e  cannot 
do  a  better  service  to  the  farmer  than  in  trying  to  convince 
the  city-bred  man  and  woman  of  the  value  of  this  food. 

One  other  point  in  the  earlier  part  of  the  address  has  im- 
pressed itself  upon  my  mind,  and  that  is,  in  reference  to  the 
soiling  system, — the  providing  of  green  food  to  the  cattle 
throughout  the  season.  With  the  peculiarities  of  this  cli- 
mate, I  don't  Ijelieve  that  any  man  living  can  provide  such 
food  throughout  the  season.  He  can  have  his  green  food 
coming  regularly,  to  be  sure ;  and  his  regular  supply  has  got 
to  be  taken  care  of,  if  he  is  to  adopt  the  soiling  system. 
But  what  of  the  bad  season?  There  is  only  one  way  he  can 
adopt  this  system,  and  that  is  by  putting  enough  ensilage  in 
his  silos  to  carry  him  through  the  season.  But  what  of  a 
very  wet  or  a  very  dry  season,  when  the  crops  which  he  has 
planned  to  follow  each  other  do  not  follow  each  other  as 
they  should?  I  say  the  peculiarities  of  this  climate  make 
the  soiling  system  an  impossibility. 

Mr.  A.  M.  Lyman  (of  Montague) .  I  am  glad  to  empha- 
size what  Mr.  Ellis  has  said  in  regard  to  this  education 
among  the  farmers  and  the  producers  of  milk,  which  seems 
50  necessary.     There  has  been  a  thought  in  my  mind  for  a 
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long  time,  that  the  State  Board,  through  the  Dairy  Bureau, 
might  have  more  of  an  educational  feature  to  it  than  it  has 
to-day,  which  would  be  beneficial  to  the  farmers. 

It  costs  no  more  to  make  a  good  product  than  it  does  a 
poor  one  ;  and  if  we  encourage  this  feeling  among  the 
farmers,  their  product  will  be  so  much  improved.  It  is 
simply  a  waste  on  the  farmer's  part  if  he  does  not  keep  his 
product  in  the  best  possible  shape  until  it  reaches  the 
creamery  or  the  consumer.  It  has  been  stated,  on  the  best 
authority,  that  there  Ls  no  product  which  makes  so  perfect  a 
food  as  milk  when  it  is  first  made ;  there  is  nothing  to  make 
it  better,  — we  have  only  to  keep  it  as  it  is. 

Hon.  M.  A.  Morse  (of  Belchertown).  I  read  one  day 
that  so  many  bacteria  are  necessary  in  every  quart  of  milk  ; 
and  the  next  day  I  read  that  there  shouldn't  be  500,000 — 
or  whatever  it  is  —  in  it.  I  don't  know  whether  any  au- 
thorities have  ever  designated  just  the  exact  number  neces- 
sary, or  not,  but  I  do  know  this :  if  the  health  authorities 
want  to  get  at  the  root  of  the  matter,  they  will  get  at  these 
cans  that  come  to  you  and  to  me,  which  are  so  extremely 
dirty.  Now  what  is  the  use  of  talking  about  your  barn  and 
my  barn,  your  filth  and  my  filth,  when  you  and  I  haven't 
seen  anything  about  our  premises  for  years  so  filthy  as  those 
distressing  milk  cans  that  are  sent  to  us  from  Boston  ?  Why 
don't  the  health  authorities  strike  at  the  root  of  the  matter, 
and  not  come  onto  us  poor,  innocent,  hard-working  fellows  ? 
We  always  get  tlie  hard  end  of  everything,  and  there  doesn't 
seem  to  be  anybody  to  stand  up  for  us.  Let  us  force  this 
thins: ;  let  us  demand  tliat  tlie  utensils  which  come  to  us  shall 
be  fit  to  receive  the  milk  which  is  produced  on  our  farms ; 
let  us  have  clean  utensils  first. 

Mr.  Allex.  As  Mr.  Morse  has  brought  up  the  shipping 
back  into  the  country  of  those  filthy  cans  I  want  to  say 
that  last  winter  I  made  several  visits  to  the  contractors  in 
Boston,  and  I  couldn't  quite  understand  how  the  State  Board 
of  Health,  or  the  local  boards  of  health,  could  permit  of  the 
transportation  of  such  filthy  cans.  That,  you  will  notice 
in  my  lecture,  was  one  of  the  chief  points  in  our  co-operative 
movement,  —  that  we  have  our  cans  brought  to  our  farms 
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clean,  sterilized.  How  is  it  possible  for  the  average  farmer 
throughout  Massachusetts  to  sterilize  those  cans  ?  How  can 
you  expect  him  to  sterilize  them  ?  These  are  questions  we 
would  like  to  have  answered. 

The  Chair.  Do  I  understand  the  lecturer  that  he  would 
aerate  the  milk  as  it  comes  from  the  cow? 

Mr.  Allen.  My  point  is  this :  that,  if  you  can  aerate 
this  milk  immediately  after  it  is  drawn  from  the  cow,  in  a 
room  where  the  air  is  pure,  you  not  only  take  out  a  certain 
amount  of  odors  that  are  in  the  milk,  —  if  you  have  been 
feeding  turnips,  or  cabbage,  or  any  food  that  carries  odor  in 
it, — but  you  also  take  out  the  animal  heat,  and  bring  the 
milk  down  to  a  low  temperature  instantaneously.  We  have 
five  milkers  at  our  place.  We  run  all  our  milk  over  a  rota- 
tor, winter  and  suDDimer ;  and  I  have  noticed,  since  I  com- 
menced to  aerate  it,  which  was  about  four  years  ago,  that 
my  milk  has  a  more  delightful  taste  to  it,  so  much  so,  that 
by  taking  two  samples  of  milk,  one  that  has  been  aerated 
and  one  that  has  not,  I  could  pick  out  the  aerated  milk  at 
once  by  the  taste.  It  tastes  cleaner  and  purer,  and  helps 
the  product  in  many  points,  especially  in  preserving  the 
quality  of  the  milk.  We  should  take  more  pains  with  our 
milk,  in  making  and  protecting  the  product,  and  then  de- 
mand the  price. 

The  Chair.  I  see  Mr.  E.  A.  Waters  in  the  audience. 
He  has  been  superintendent  of  the  Moen  &rm  in  Worcester, 
where  they  make  extra  fine  milk. 

Mr.  Waters.  I  want  to  emphasize  what  Mr.  Ellis  has 
said  about  the  consumer  helping  the  farmer  out  by  paying 
him  a  fair  price  for  what  he  produces.  I  contend  that  there 
is  no  &rmer  living  in  New  England  who  can  make  milk  and 
sell  it  at  3  cents  a  quart  at  his  door,  and  get  any  profit  out 
of  it.  I  think,  if  I  were  going  into  the  milk  business  on  my 
own  hook,  that  I  shouldn't  pay  a  great  deal  of  attention  to 
sanitary  conditions,  if  I  were  away  back  in  the  country,  and 
had  to  take  cans  such  as  are  given  to  the  farmers  who  fur- 
nish tiie  Boston  niarket  with  milk.  A  farmer  who  lives 
near  a  large  town  or  city,  and  retails  his  own  milk,  can 
in  a  measure  get  some  returns  for  good,  wholesome  milk. 
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If  he  can  get  liis  customers  to  go  out  and  see  the  way  he 
makes  the  milk,  and  the  way  he  takes  care  of  it,  he  can  get 
a  good,  fair  price  for  it ;  but  even  then  he  can't  get  enough 
to  make  any  money  at  it.  He  ought  to  get  from  10  to  12 
cents  a  quart  for  his  milk,  providing  he  is  furnishing  good, 
wholesome  milk,  5  per  cent  or  more. 

The  lecturer  spoke  about  his  customers  finding  feult  with 
the  cream  because  it  was  too  thick.  I  know  that  there  are 
some  people  who,  if  you  furnish  them  with  50  per  cent 
cream,  will  complain  of  it  because  it  is  too  thick.  I  had  a 
customer  last  winter  who  found  fault  with  the  cream,  saying 
it  was  too  thick,  she  couldn't  do  anything  with  it,  and  want- 
ing to  know  what  the  trouble  was  with  it.  I  told  her  how  I 
thought  she  could  thin  it,  which  she  did,  and  found  it  was 
all  right.  I  had  another  customer  telephone  me  that  the 
milk  was  growing  poor,  and  I  asked  him  how  much  cream 
he  got  from  the  top  of  the  bottle.  He  measured  it,  and  said 
three  inches  and  three-quarters,  and  I  told  him  I  didn't  make 
anything  any  better  than  that,  and  said,  "I  can't  fiirnish 
you  cream  for  7  cents  a  quart."  I  haven't  heard  anything 
further  from  him. 

Mr.  Van  Norman  (of  West  Newton).  T  understood  Mr. 
Lyman  to  say  that  it  was  as  easy  to  produce  a  good  quality 
as  it  was  a  poor  quality  of  milk.  Isn't  there  more  profit  on 
a  cow  that  produces  60  or  80  pounds  of  2.6  per  cent  milk 
that  is  sold  for  the  same  price,  than  on  a  Jersey  that  pro- 
duces 25  pounds  of  5  per  cent  milk?  If  the  value  is  in  the 
quality,  how  is  it  possible  to  produce  a  good  quality  of  milk 
as  easily  as  a  poor  one  ? 

Mr.  Lyman.  I  intended  to  say  that  the  same  milk  can  be 
produced  in  a  clean  and  nice  condition  as  cheaply  as  though 
it  were  not  clean  and  nice.  But  I  will  say,  what  most  of 
you  know,  that  milk  cannot  be  increased  in  its  butter  &t, 
whatever  be  the  feed  given  to  the  stock,  whether  it  be  a 
richer  grain  or  poorer.  Every  milk  will  analyze  the  same 
percentage  of  butter  fat,  whether  the  stock  is  ill  fed  or 
well  fed. 

Mr.  Van  Norman.  T  think  that,  perhaps,  would  bear 
qualification.     Can  a  man  milk  as  many  cows  when  brushing 
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the  udder  and  taking  care  of  them  nicely,  keeping  them 
clean,  as  he  can  if  he  doesn't  do  this?  I  think  it  is  impos- 
sible. I  want  to  take  exception  to  another  remark.  I  think 
that  it  is  impossible  for  the  &rmer  to  create  the  price  of  milk 
by  improving  his  methods.  He  simply  can't  do  it,  if  he  is 
going  to  live.  The  average  farmer,  who  is  dependent  for 
his  living  on  what  he  gets  from  his  milk,  can't  afford  to  do 
it.  He  has  got  to  meet  the  market  in  the  cheapest  pos- 
sible way  that  he  can,  especially  at  the  present  time,  when 
milk  does  not  command  a  price  which  makes  a  living  pos- 
sible. The  point  is  \Vell  taken  by  Mr.  Ellis,  that  you  have 
got  to  educate  the  community  to  the  difference  between  a 
good  and  a  poor  quality  of  milk;  for  as  long  as  a  good 
quality  gets  no  better  price  from  the  consuming  public  than 
a  poor  quality,  there  is  no  inducement  whatever  for  the 
fanner  to  produce  a  better  quality  at  a  greater  cost. 

Mr.  Elmer  D.  Howe  (of  Marlborough).  One  other 
dealer  and  myself  handle  about  one-third  of  the  quantity  sold 
in  our  city  ;  and  we  undertook  to  educate  the  people  up  to 
the  idea  that  milk  cared  for  and  handled  properly  was  worth 
more  —  especially  with  the  increase  in  the  cost  of  produc- 
ing it,  which  was  maintained  during  the  last  year  —  in  the 
winter  than  it  was  in  the  summer.  We  undertook  to  raise 
the  price  to  7  cents  a  quart  during  the  winter,  with  the 
result  that  so  many  of  our  customers  went  to  the  other 
dealers  that  both  of  us  had  to  go  back  to  the  price  the  other 
dealers  maintained.  They  either  change  dealers,  or  say, 
*'We  will  pay  the  additional  price,  but  we  won't  use  so 
much  milk; "  and  the  consequence  is,  the  attempt  to  educate 
people  up  to  the  idea  of  a  higher  standard  of  milk  takes  all 
the  profit,  in  the  way  of  advertising  and  educational  methods, 
which  you  get  from  the  increase  in  the  price  of  milk.  I 
think  the  people  are  not  yet  educated  up  to  the  point  of 
being  willing  to  pay  for  the  extra  labor  involved.  There- 
fore, we  simply  must  meet  the  market  as  it  is,  making  an 
article  that  will  stand  the  test  of  law,  and  will  also  meet 
fiurly  well  the  demands  of  the  people.  I  have  talked  with 
Mr.  Ellis,  and  he  tells  me  that  he  gets  10  cents  a  quart,  where 
I  get  6,  but  when  you  come  to  figure  out  the  net  profits 
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there  isn't  so  much  of  a  difference  after  all,  because  he  has  to 
expend  a  large  part  of  that  extra  price  in  maintaining  the 
quality  of  his  product  and  in  educating  the  people  up  to  the 
idea  of  its  extra  quality.  In  the  section  where  I  live  it 
would  be  almost  foolhardy  to  undertake  to  educate  the 
people  up  to  the  idea  of  a  higher  quality  of  milk  and  paying 
an  extra  price  for  it,  because  there  would  be  so  Uttle  demand 
for  it  that  there  would  be  no  money  in  the  business.  In 
most  sections  of  our  country  we  have  got  to  meet  the  market 
as  we  find  it. 

Just  a  word  about  the  inspection  of  cattle,  as  conducted 
over  the  State  of  Massachusetts  at  the  present  time.  I  am 
in  favor  of  having  cattle  inspected,  but  I  would  have  it  done 
by  persons  qualified  to  do  the  work  properly,  and  not  by 
those  appointed  for  the  payment  of  political  debts.  Milk 
inspectors  who  simply  sit  in  their  offices  and  expect  us  to 
come  and  pay  them  50  cents  every  1st  of  May  are  of  little 
service.  If  we  are  to  have  these  officials,  they  should  do 
something,  so  that  dairjnnen  who  are  willing  to  comply  with 
the  conditions  should  receive  recognition  from  the  public - 
Here  is  a  line  of  work  in  which  dairymen  who  are  alive  are 
only  too  anxious  to  co-operate  with  the  advanced  ideas  of 
the  public.  K  there  are  others  who  are  not  willing  to  com- 
ply with  these  conditions,  let  them  simply  sit  down  in  the 
background,  and  not  be  permitted  to  compete  with  those 
who  are  willing  to  do  it. 

Question.     Are  you  in  favor  of  using  ensilage? 

Mr.  Allen.  I  am  in  favor  of  ensilage  when  fed  judi- 
ciously, and  think  there  is  no  harm  whatever  in  it.  It  won't 
interfere  with  a  gilt-edged  product,  only  you  want  to  feed  it 
judiciously. 

If  you  will  allow  me,  now  that  I  am  up,  I  would  like  to 
reply  to  Mr.  Howe,  who  spoke  a  few  moments  ago  about 
doing  about  one-third  of  the  milk  business  in  his  town.  I 
would  suggest  that  he  get  the  dealers  all  together,  and  form 
what  we  have  in  the  city  of  Springfield, — a  milk  dealers' 
protective  association,  which  has  been  in  existence  for  a 
number  of  years,  and  works  beautifully.  We  demand  fair 
prices,  and  we  protect  each  other,  and  in  such  a  way  that  we 
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have  no  difficulty  now,  when  the  &l]1  comes,  in  advancing 
oar  price  to  7  cents  for  retail  milk.  It  is  so  logical  that 
almost  any  pedler  can  see  at  a  glance,  if  you  sit  down  and 
talk  with  him,  that  it  is  working  to  his  advantage.  If  he 
can  get  1  cent  a  quart  more  for  200  quarts  which  he  puts 
out,  that  makes  $2  a  day,  and  it  is  a  nice  little  profit  to  him. 
It  is  not  hard  to  get  the  consumers  to  pay  it.  They  are 
willing  to  do  so  in  Springfield.  Now  the  price  is  not  shifted  ; 
it  is  simply  a  matter  of  feet  that  the  winter  price  is  7  cents 
and  the  summer  6.  We  all  work  in  harmony,  and  we  have 
the  milk  business  in  the  city  of  Springfield  on  a  paying 
basis,  so  that  the  middleman  will  get  a  fair  livelihood  from 
it.  He  can  pay  his  biUs  and  save  up  something  on  this  basis, 
while  prior  to  this  he  was  getting  as  many  prices  on  the 
street  as  there  were  houses.  Some  milk  was  sold  for  less 
than  it  could  be  produced  for,  and  the  result  was,  the  farmer 
had  to  stand  the  loss  in  the  end. 

Mr.  Howe.  That  is  just  the  material  we  have  been  try- 
ing to  work  with,  and  it  worked  like  this  :  they  wouldn't  all 
come  together  to  make  the  agreement ;  there  would  be  per- 
haps four  or  five,  perhaps  three  or  four,  who  would  stay  out, 
and  those  three  or  four  would  not  only  refuse  to  raise  the 
price,  but  would  sell  for  5  cents,  even  right  in  the  winter, 
when  there  was  no  possibility  of  making  a  profit.  Often- 
times a  young  man  will  start  in  and  run  his  creditors  as  long 
as  he  can,  and  then  in  about  six  months  he  meets  the  farmers 
he  has  purchased  milk  from,  and  all  of  his  other  creditors, 
with  about  5  cents  on  a  dollar. 

Mr.  Waters.  I  think  it  is  much  easier  to  form  an  asso- 
ciation in  Springfield  than  it  is  in  Marlborough  or  Worcester. 
In  Worcester  the  producers  have  tried  to  form  an  association, 
to  raise  the  price  of  milk ;  and  the  pedlers  have  tried  to 
raise  the  price  of  milk  among  themselves,  and  they  couldn't 
agree.  The  whole  trouble  comes  in  this  way.  We  have  a 
certain  class  of  farmers  in  and  around  Worcester  who  peddle 
their  own  milk ;  they  are  good  fermers,  but  you  can't  get 
them  to  raise  the  price  of  milk,  or  to  come  to  any  agree- 
ment whatever  with  the  rest.  They  are  called  producers, 
and  also  pedlers.     If  they  would  come  in  with  the  farmers 
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who  want  to  raise  the  price  of  milk,  it  could  be  done ;  but 
they  won't  do  it.  The  same  condition  is  found  in  Millbury 
that  exists  in  Worcester.  Now  I  claim,  as  Mr.  Howe  says, 
there  are  men  in  the  milk  business  who  go  out  among  the 
farmers  and  buy  their  milk.  The  fiumers  wouldn't  go  to  the 
bank  and  lend  these  men  $500,  or  $50,  or  $25,  but  they  will 
sell  them  $300  or  $400  worth  of  milk,  without  any  security. 
Then  the  pedlers  skip  out,  and  that  is  the  way  it  goes. 

Mr.  N.  I.  BowDiTCH  (of  Framingham) .  I  now  sell  direct 
to  large  consumers  in  Boston  institutions.  I  was  in  the  re- 
tail business  here  in  town  for  a  year  or  two,  and  we  formed 
a  milk  dealers'  association  just  before  I  sold  out.  We  put 
the  price  up,  and  the  milk  dealers  in  Framingham,  I  think, 
were  more  conscientious  than  in  those  towns  to  the  west- 
ward, because  they  all  stayed  by  their  agreement.  One 
man  lost  over  50  per  cent  of  his  customers,  because  they 
couldn't  afford  to  pay  the  higher  price. 

I  am  very  much  in  favor  of  what  Mr.  Allen  said  about  the 
protection  of  milk,  and  I  try  to  produce  a  high  quality  of 
milk  by  the  best  methods,  as  it  goes  to  hospitals  in  Boston. 
I  find  that  all  milk  costs  me,  when  it  leaves  my  place,  over  4 
cents,  and  it  is  put  up  in  large  cans,  so  that  I  don't  have  the 
expense  of  small  cans  for  retail,  or  glass.  I  think  he  says 
that  his  association  pays  3  cents ;  and  I  am  unable  to  see 
how  the  farmer  can  produce  a  high  quality  of  milk,  clean, 
and  under  the  best  sanitary  conditions,  and  get  a  new  dollar 
for  an  old  one. 

Mr.  Allen.  Mr.  Bowditch  probablj''  noted  in  my  lecture 
that  we  send  back  13  miles  from  the  market.  A  great  deal 
of  this  milk  is  produced  on  land  that  is  not  high-priced  land, 
and  where  the  product  is  not  worth  as  much  as  it  would  be 
nearer  the  market.  But  understand,  —  and  I  want  to  em- 
phasize this, — I  honestly  think  that  the  Springfield  Co- 
operative Milk  Association  is  paying  the  '  *  banner  price " 
for  milk  in  the  State  of  Massachusetts  to-day.  Take  the 
transportation  of  the  milk ;  think  of  all  these  thousands  of 
fiumers  who  get  up  early  every  morning  and  draw  their  milk 
to  the  railroad  station,  1  mile,  5  miles,  10  miles,  12  miles ; 
think  of  all  the  wear  and  friction  of  their  utensils ;  take  into 
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consideration  the  feet  that  we  take  every  quart  of  milk  a 
man  makes  ;  then  we  abolish  any  washing  of  cans  ;  the  teams 
drive  up  to  a  man's  house  and  set  oiF  10  clean  cans  on  the 
walk,  he  puts  his  10  full  cans  on  the  wagon,  and  that  is  all 
we  ask  of  him ;  he  has  all  that  extra  time  to  attend  to  his 
other  duties,  and  I  tell  you,  gentlemen,  that  is  a  good  deal. 
Take  it  year  in  and  year  out,  if  you  charged  that  time  up, 
you  would  find  you  had  put  in  dollars  and  dollars  that  you 
had  received  no  return  for.  I  don't  want  you  to  understand 
that  there  isn't  milk  sold  for  more  money,  but,  considering 
all  ttiese  things,  our  formers  get  a  fancy  price,  —  the  banner 
price  in  the  State. 

Mr.  C.  E.  Parker  (of  Holden) .  The  people  who  produce 
milk  for  the  lecturer's  association  get  the  munificent  price  of 
3  cents  a  quart,  25|-  cents  a  can.  Is  thiat  larger  than  the  people 
throughout  the  State  get,  even  firom  the  Boston  contractors? 
It  seems  to  me  that  they  pay  a  larger  price  than  that.  The 
lecturer  spoke  of  selling  milk  in  three  different  ways,  either 
through  the  contractors,  peddling  it  himself,  or  to  the  mid- 
dlemen. I  wish  we  could  contrive  some  way  that  the 
middlemen  could  be  eliminated  from  the  business.  I  have 
heard  of  one  man  who  circulated  around  Shrewsbury  and 
cheated  the  farmers  out  of  a  good  many  hundred  dollars.  If 
there  is  any  way  to  get  the  better  of  such  characters,  I  wish 
we  could  find  it  out. 

The  Chair.  Part  of  the  pay  that  the  farmer  gets  from 
the  Springfield  Co-opemtive  Milk  Association  for  his  milk 
13  the  surety  tliat  he  will  get  his  pay  ;  that  is  worth  a  good 
deal  to  him.  He  is  sure  at  the  end  of  the  month  of  getting 
his  check,  and  3  cents  a  quart  is  a  good  deal  better  than  3^ 
with  a  risk  of  losing  the  full  amount.  We  must  now  bring 
this  session  to  a  close. 

Adjourned - 

Afternoon  Session. 

The  afternoon  session  opened  at  2  o'clock,  Mr.  N.  I. 
Bowditch  of  Framingham  presiding. 

The  Chair.  Before  beginning  the  regular  work  of  the 
afternoon  I  wish  to  read  a  circular  issued  by  the  Massachu- 
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setts  Society  for  Promoting  Agriculture,  which  I  have  the 
honor  to  represent  on  this  Board.  This  circular  relates  to 
the  offering  of  prizes  aggregating  $1,000  for  the  four  best- 
managed  farms  in  the  State,  owned  and  worked  by  farmers 
as  their  only  business  and  means  of  support.  I  hope  that 
any  one  interested  in  this  matter  will  come  to  me  later  for 
copies  of  this  circular,  that  the  information  may  be  spread 
as  widely  as  possible  throughout  the  State. 

[Circular  to  the  &rmers  of  Massachusetts  read.] 

The  lecture  for  the  afternoon  is  *'  The  profitable  dairy 
cow,"  by  Prof.  Charles  S.  Plumb,  a  graduate  of  the  Massa- 
chusetts Agricultural  College,  and  now  professor  of  animal 
husbandry  in  the  Ohio  State  University.  It  gives  me  the 
greatest  pleasure  to  present  to  you  Professor  Plumb. 

Professor  Plumb.  I  can  assure  you  that  it  was  with  con- 
siderable pleasure  that  I  received  an  invitation  to  appear 
before  this  State  Board  of  Agriculture.  I  left  Massachusetts 
over  twenty-two  years  ago,  and  it  has  never  been  my 
pleasure  to  come  before  a  gathering  of  your  fanners,  and 
consequently  I  anticipated  the  privilege  of  making  your  ac- 
quaintance. I  was  born,  raised  and  educated  in  this  State. 
I  own  some  land  here  that  I  take  a  great  deal  of  interest 
in,  and  my  sympathies  have  always  been  in  close  touch  with 
Massachusetts,  so  much  so  that  I  have  often  felt  that  the 
time  might  arrive  when  I  might  spend  the  rest  of  my  days 
in  this  State. 

In  presenting  the  subject  to  you  to-day  which  I  do,  I  shall 
perhaps  treat  it  in  rather  an  unusual  fashion,  not  as  addresses 
are  ordinarily  delivered  before  agricultural  organizations ;  and 
I  tinist  that  my  manner  of  presentation  will  not  in  any  way 
affect  your  interest  in  bringing  out  the  discussion  following 
my  remarks. 
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THE  PROFITABLE  DAIRY  COW. 


BY  PROF.    C.    S.    PLUMB,    COLUMBUS,    O. 


Some  years  ago  a  young  man  named  John  Winslow 
graduated  at  an  agricultural  college.  He  was  bom  and 
reared  on  a  New  England  hill  farm.  There  his  father  won 
a  living  for  the  femily,  in  the  main  from  the  keep  of  a  herd 
of  cows,  the  milk  of  which  was  sold  to  a  near-by  creamery. 
It  was  slow  work,  for  the  profits  were  not  large,  but  they 
made  a  li\ang. 

The  young  man  had  a  love  for  the  country  and  the  farm 
home.  He  had  received  a  district  school  education,  and 
gi-adoally  the  idea  had  crystallized  in  his  mind  that  he 
needed  more  education.  His  attention  was  directed  to  the 
agricultural  college.  An  investigation  convinced  him  that 
this  was  the  type  of  institution  that  would  enable  him  to 
become  a  broader,  brainier  and  more  capable  farmer. 
Ambition,  health,  work,  brought  him  through  college.  The 
four  j'ears  passed  by  rapidly,  and  once  again  he  was  back 
on  the  farm. 

But  this  was  a  different  young  man  returning  to  the  farm 
from  the  callow  youth  who  had  gone  out  from  Rockdale  four 
years  before.  His  intellectual  forces  had  strengthened,  and 
his  capacity  of  grasping  and  solving  problems  had  rapidly 
grown.  His  fiither  soon  realized  that  the  young  man  of 
twenty-two  was  no  longer  a  boy ;  he  was  a  man  whose  judg- 
ment he  could  rely  upon. 

On  various  occasions  during  his  college  life,  when  visiting 
home,  John  had  looked  over  the  herd,  and  the  thought  grad- 
ually grew  upon  his  mind  that  the  cattle  in  the  stables  were 
not  what  they  should  be.  In  his  junior  year  he  had  taken  a 
course  of  instruction  which  involved  a  term  of  work  studying 
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breeds  of  live  stock ;  another  term  was  partly  devoted  to  the 
principles  of  breeding ;  and  the  subject  of  feeds  and  feeding 
occupied  several  hours  a  week  the  third  term.  All  through 
this  year  of  study  he  had  been  given  practical  work  in  judg- 
ing live  stock.  His  father  owned  a  dairy  herd,  and  the 
instruction  in  animal  husbandry  in  the  college  had  been 
teaching  him  important  lessons,  which,  in  his  opinion,  had 
a  direct  application  to  the  conditions  at  home. 

What  were  some  of  the  real  practical  truths  that  he  had 
been  taught,  leading  up  to  success?  He  had  learned,  by 
repeated  illustrations,  that  like  produces  like, — that  this  is 
a  law  of  breeding  that  is  a  part  of  the  creed  of  every  great 
breeder ;  that  poor  animals  mated  produce  poor  animals ; 
that  sires  from  superior  ancestry  produce  superior  offspring ; 
that  no  great  breeder  has  ever  risen  to  heights  of  eminence, 
and  built  up  a  great  herd,  excepting  by  weeding  out  the 
inferior  and  breeding  to  the  superior ;  that  pedigree  is  worth 
nothing,  unless  backed  by  constitution  and  individual  merit ; 
that  no  man  can  be  regarded  as  an  intelligent  breeder  who 
does  not  breed  on  the  basis  of  a  knowledge  of  some  of  these 
things. 

The  laboratory  or  practical  work  in  judging  in  those 
college  davs  commended  itself  to  John  in  no  uncertain 
manner.  There  was  a  large  room  in  one  corner  of  the  cattle 
barn ;  tan  bark  covered  the  floor.  Here  the  instructor 
brought  his  class  of  young  men.  A  cow  was  brought  in. 
The  students  were  instructed  in  the  various  points  which  go 
to  make  up  the  animal  form,  and  their  relative  importance 
to  each  other ;  they  were  told  what  the  ideal,  mature  cow  of 
this  kind  should  resemble.  Then  they  were  requested  to  take 
blank  score  cards  and  judge  and  score  the  cow  before  them, 
and  see  how  she  would  compare  with  the  ideal  described.* 
That  was  not  easy  the  first  day,  but  more  practice  smoothed 
the  way.  Finally,  several  cows  were  brought  into  the  room 
and  were  ranged  up  side  by  side,  and  the  class  was  directed 
to  judge  and  place  them  in  their  relative  order  of  merit. 
That  was  just  what  the  judge  did  at  the  county  fair,  only  he 
was  obliged  to  give  a  written  explanation,  on  a  specially 
prepared  sheet  of  paper,  as  to  why  he  placed  those  cows  in 
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the  positions  he  did.  Then  finally  the  instractor  placed 
them  as  he  thoaght  they  should  be,  which  was  followed  by 
a  discassion  of  the  placings  of  both  students  and  teacher. 
That  sort  of  thing  was  interesting,  and  John  saw  a  connect- 
ing link  here  between  this  college  work  and  the  home  herd. 
There  was  a  more  important  phase  to  this  study  of  stock. 
As  the  lessons  continued,  it  was  pointed  out  that  there  were 
different  types  of  cattle  that  had  gradually  developed  into 
high  degrees  of  perfection,  each  in  its  class.  This  was 
beautifully  illustrated  on  one  occasion  when  this  subject  ^vas 
first  discussed.  Three  cows  were  led  into  the  room,  each 
quite  distinct  in  type.  One  was  spare  of  flesh,  in  fact,  her 
ribs  showed  somewhat ;  but  she  had  a  big  body  ;  rather  short, 
clean-cut,  handsome  legs;  a  thin,  fairly  long  neck;  and  a 
gracefully  turned,  rather  short  head.  Back  between  her 
thin,  muscular  thighs,  below  a  broad  level  rump,  was  sus- 
pended an  immense  udder,  shaped  like  a  half  moon ;  while 
extending  along  the  belly  away  from  the  udder  were  two 
big  milk  veins,  twisted  like  snakes,  remarkable  in  their  de- 
velopment. The  instructor  told  the  class  that  such  an  udder 
should  extend  well  forward  along  under  the  belly  and  up 
high  behind  the  thighs,  be  level  below,  and  thick ;  with  four 
medium-sized  teats  at  each  corner  of  the  udder ;  and  whcm 
milked  out  it  should  shrink  up  and  feel  mellow  and  pliable 
in  the  hand.  This  was  a  cow  of  the  true  dairy  typo, — just 
a  grade,  but  she  was  rarely  beautiful,  John  thought.  And 
when  she  was  milked  out  before  the  class,  all  that  striking 
fullness  disappeared,  and  a  shrivelled,  wrinkled  udder,  one- 
half  the  original  size,  was  in  its  place.  He  had  never  seen 
such  a  cow  as  that  at  Rockdale.  Alongside  of  her  stood  a 
broad-backed,  deep-bodied  cow,  full  and  thick  in  bosom  and 
hind  quarter,  short  of  leg  and  strong  of  neck.  She  was 
smooth  and  rather  fleshy,  and  her  udder  was  not  important ; 
but  she  would  cut  some  great  steaks.  Then  he  was  taught 
that  this  was  a  cow  of  the  beef  type,  given  to  converting 
her  food  into  meat,  as  the  dairy  cow  did  hers  into  milk. 
Then  there  was  a  third  cow,  neither  lean  nor  fat,  sort  of  half- 
way between  the  other  two,  with  a  fairly  large  udder,  that 
they  were  informed  was  a  *'dual  purpose  cow."     As  this 
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young  man  from  that  mountain  fimn  compared  these  cows, 
and  as  he  later  on  came  to  be  more  and  more  acquainted 
with  the  details  of  difference,  he  began  to  feel  that  the  herd 
at  home  was  far,  far  from  its  profitable  possibilities. 

There  were  other  lessons  taught  at  this  agricultural  college 
that  bore  much  on  future  problems  to  be  solved.  The  college 
instructor  in  dairying  required  the  students  to  test  the  cows 
of  the  college  herd  occasionally.  They  were  obliged  to  take 
samples  of  the  milk  of  each  cow  of  the  herd  at  each  milking 
for  a  number  of  days  in  succession,  and  find  out  how  much 
fat  there  was  in  the  milk,  so  as  to  compare  values.  Here 
John  learned  that  two  cows  might  be  giving  exactly  the  same 
amount  of  milk,  though  that  of  one  contained  twice  as  much 
butter  fat  as  the  other.  As  creameries  paid  for  milk  on  the 
basis  of  its  butter  fat  content,  he  soon  saw  that  quality  as 
well  as  quantity  was  an  important  consideration  with  milk 
production.  Thus,  as  he  attended  his  daily  duties  about  the 
college,  he  came  to  see  that  success  on  that  dairy  farm  was 
dependent  on  several  things,  each  important  in  itself. 

These  were  some  of  the  things  taught  this  young  man 
during  the  four  years  prior  to  his  home  coming,  and  their 
value  was  never  underestimated  by  him.  Not  long  after  his 
return  his  father  gave  him  a  half  interest  in  the  farm,  and 
he  settled  down  in  a  partnership  full  of  anticipation  of  the 
future. 

There  were  in  the  herd  at  Rockdale  16  native  cows. 
They  were  just  common,  plain,  e very-day  scrubs.  John's 
father  fancied  some  of  them  mightily,  but  he  >vas  not  justi- 
fied by  facts  in  this  admiration.  One  day  the  junior  member 
of  the  firm  came  home  with  a  spring  balance.  He  proposed 
to  begin  weighing  the  daily  milk  yield  of  each  cow.  Ho 
knew  it  would  not  take  much  extra  time,  and  they  would 
learn  something  of  what  the  cows  were  doing.  The  senior 
member  smiled,  but  thought  it  a  harmless  pastime. 

John  said:  "Father,  we  don't  know  enough  about  what 
our  cows  are  doing.  Do  you  know  that  records  show  that 
the  average  dairy  cow  in  this  State  produces  only  150 
pounds  of  butter  a  year?  There  have  been  some  mighty 
interesting  investigations  made  by  some  of  our  experiment 
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stations,  which  prove  that  we  dairymen  have  some  truths  to 
learn  tiiat  we  should  have  learned  long  ago.  Now,  for  ex- 
ample, the  Illinois  Experiment  Station  years  ago  published 
a  bulletin  giving  records  of  individual  cows  in  8  farms  in 
that  State.  What  did  the  bulletin  show?  It  showed  that 
there  were  144  cows  in  these  8  herds  for  a  year's  test.  One 
herd  made  a  net  loss  of  $4.54  on  each  cow,  some  made 
a  small  profit,  and  one  got  good  results.  Just  think,  6  of 
these  8  herds  had  cows  that  did  not  pay  for  the  food  they 
consumed  !  Thev  found  all  sorts  of  records  amonof  these 
cows;  but  the  one  that  had  the  best  showing  gave  8,949 
pounds  of  milk,  and  made  472  pounds  of  butter ;  while  the 
poorest  cow  produced  only  1,482  pounds  of  milk,  which 
yielded  but  08  pounds  of  butter.  The  average  production 
of  butter  of  7  of  the  herds  was  only  202  pounds  a  year ;  and 
I  don't  see  how^  there  is  any  money  of  importance  in  it  for 
us  if  we  can't  beat  that  sort  of  record,  so  I  propose  to  find 
out  what  our  cow^s  are  doing." 

It  wasn't  long  before  the  whole  family  had  begun  to  study 
the  daily  milk  record.  The  days  crept  by,  and  the  milk 
record  grew  more  and  more  interesting.  Finally,  John  pro- 
posed buying  a  Babcock  fat^testing  machine,  and  testing  the 
individual  milk  of  the  cows  for  butter  content.  They  had 
tested  the  herd  milk  at  the  creamery,  but  this  was  not 
enough.  This  innovation  came  in  more  easily.  The  fasci- 
nating and  suggestive  work  of  the  scales  was  emphasized  by 
the  Babcock.  The  months  rolled  by,  and  all  the  time  John 
was  investigating  and  thinking.  Bill  Brown,  their  nearest 
neighbor,  didn't  take  any  stock  in  such  foolishness,  and  he 
knew  the  Winslow  family  w^ould  land  in  the  poorhouse  yet. 
He  was  just  ^^itlng  for  that  joyful  day,  when  he  might  say, 
*'I  told  you  so." 

You  remember  that  John  learned  something  of  dairy  and 
beef  tyi)e  when  in  college.  After  he  graduated.  Professor 
Ihecker  of  the  Minnesota  Experiment  Station  wrote  a  bul- 
letin which  contained  a  record  of  his  researches  on  dairy 
cattle,  in  which  he  showed  that  cows  of  the  dairy  type  had  a 
special  value  over  the  other  sort.  This  bulletin  lay  on  the 
dining  room  table,  and  the  old  gentleman  picked  it  up  and 
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began  to  glance  over  its  contents.  There  were  some  pic- 
tures in  it,  and  these  caught  his  eye.  They  represented 
cows  of  different  types.  Then  he  began  to  look  over  the 
contents  of  the  bulletin.  Finally  he  said  :  **  John,  just  look 
here.  You  know  you  have  talked  to  me  about-  this  form 
business  with  cows,  but  it  never  struck  me  as  amounting  to 
much  ;  but  this  man  Ilaecker  seems  to  have  a  pretty  good  bit 
of  evidence  here  that  there  is  some  meat  in  the  cocoanut. 
He  has  been  feeding  some  cows  out  there  at  that  Minnesota 
station,  and  he  kept  a  record  of  every  bit  of  food  they  ate, 
and  of  all  the  milk  each  cow  made,  and  of  the  butter  in  her 
milk.  My,  but  that  was  a  big  job,  though.  Now  he  has 
divided  up  his  herd  into  those  with  dairy  type  and  those  of 
general  pui*pose  type,  and  this  is  what  he  shows  they  have 
done.  He  had  20  yearly  records  for  each  class.  The  dairy 
type  cows  produced  an  average  of  7,876  pounds  of  milk  and 
430  pounds  of  butter ;  the  general  purpose  type  produced  an 
average  of  6,035  pounds  of  milk  and  295  pounds  of  butter. 
In  this  book  here,  he  says  that,  by  valuing  the  skim  milk  at 
15  cents  per  hundred,  and  allowing  one-eighth  of  the  milk 
for  cream,  there  is  an  excess  of  $2.42  in  fevor  of  the  dairy 
type  cow  for  skim  milk ;  and  allowing  16  cents  for  butter, 
the  135  pounds  gain  of  the  butter  of  this  type  gives  a  further 
gain  of  $21.65.  Adding  this  to  the  $2.42  gives  a  total  of 
$24.07  in  favor  of  dairy  over  general  purpose  type.  He  also 
found  that  the  fetter  the  cows  were,  or  the  less  belly  they 
had,  the  less  money  there  was  in  them.  Guess  we'd  better 
look  into  that,  John." 

As  the  months  rolled  by,  it  became  clear  to  father  and  son 
that  radical  changes  must  be  made  in  that  herd.  The  cows 
showed  an  average  for  the  herd  at  the  end  of  the  first  yeaj 
of  only  180  pounds  of  butter  fat  each,  which,  at  25  cents  a 
pound,  yielded  a  gross  return  of  $45.  The  feed  and  cost  of 
keep  ran  up  to  $40  each,  so  where  was  the  profit?  And  the 
scales  and  Babcock  showed  that  some  of  the  cows  were 
boarding  at  the  expense  of  the  Winslow  femily.  It  was 
interesting,  for  the  feet  is,  these  robber  cows  lacked  dairy 
type.  John  discussed  them  with  his  father.  There  were  6 
of  them,  and  he  showed  them  up  in  their  true  light.     Point- 
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ing  to  one  of  them  —  she  had  made  only  2,000  pounds  of  5 
per  cent  milk  that  year  —  he  said :  "  Look  at  her  beefy 
thighs,  and  smooth,  meaty  back.  She  hasn't  any  room  be- 
tween her  thighs  there  for  an  udder  anyway.  The  sooner 
we  get  rid  of  her,  the. better  off  we'll  be.  Then  take  old 
Speckle.  She  never  did  have  any  belly,  and  her  bag  is  all 
cat  up  in  front,  so  her  fore  teats  are  three  inches  above  the 
others ;  she  isn't  a  good  feeder,  and  a  poor  feeder  never  made 
a  good  breeder  or  milker.  Let's  cut  down  the  whole  herd 
by  throwing  out  these  6  ;  it's  money  in  our  pockets."  Old 
man  Winslow  saw  the  wisdom  of  this  proposition.  He 
couldn't  think  of  any  argument  quite  equal  to  the  facts  pro- 
duced by  scale  and  Babcock  test.  Furthermore,  the  argu- 
ments on  cow  shape  which  John  and  Haecker  presented  were 
invincible.     So  the  cows  were  sold.  - 

You  have  heard  the  saying  that  *'  blood  will  tell,  and  that 
**  every  man  has  a  right  to  be  well  bom."  Scientific  men 
apply  this  to  the  beasts  of  the  fields,  as  well  as  to  the  man 
who  directs  their  destinies.  The  Winslow  family  had"  little 
surplus  money ;  it  was  representative  of  many  a  hill  family 
in  worldly  goods ;  things  must  be  accomplished  gradually. 
But  Mr.  John  Winslow  had  not  forgotten  his  lessons  of 
other  days.  He  had  studied  pedigrees  as  a  student ;  he  had 
learned  of  famous  cows  and  great  sires.  Had  not  thousands 
of  pure-bred  dairy  cows  records  of  14  or  more  pounds  of 
butter  fat  in  seven  days  ?  Had  not  the  descendants  of  Golden 
Lad,  King  of  St.  Lambert,  Paul  DeKol,  Sarcastic  Lad, 
American  Champion  and  others  proved  the  unquestioned 
value  of  blood?  They  certainly  had.  *'  And  blood  —  blue 
blood.  If  you  please  —  is  wanted  in  the  herd,"  said  Mr. 
John  Winslow  to  his  father.  Said  the  son:  *' Father,  we 
have  never  had  the  influence  of  a  good  bull  in  our  herd  ;  we 
have  used  the  common  grade  stock  of  our  neighbors.  It 
has  brought  us  nothing  of  value ;  the  calves  are  without 
merit,  and  the  heifers  are  like  the  other  poor  ones  of  the 
conununity.  We  have  got  rid  of  6  of  the  herd  ;  let's  buy  a 
young  bull  that  we  can  use  on  the  remaining  cows,  that 
^U  bring  us  something  worth  having ;  let's  buy  a  bulFfrom^ 
a  splendid,  pure-bred  cow  of  dairy  type,  sired  by  a  buUthlBrt;*- 
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has  proved  himself  a  breeder.  Think  what  it  means.  Too 
many  men  think  only  of  the  cost  of  a  bull  in  money ;  the 
value  of  a  bull  is  measured  down  through  future  generations. 
The  first  calves  have  50  per  cent  of  his  blood  ;  and,  if  he  is 
a  good  breeder,  he  should  wonderfully  tone  up  our  herd  and 
greatly  add  to  our  milk  and  butter  record.  This  is  simply 
the  experience  of  the  best  breeders  in  history.  We  can  use 
this  sire  on  our  herd  and  the  stock  of  the  neighbors  for  two 
or  three  years,  and  then  sell  him  while  he  is  vigorous  and 
valuable ;  and  then  buy  another  not  closely  related  to  him, 
to  breed  on  the  old  cows  and  their  daughters.  Instead  of 
buying  a  $20  grade  bull,  let  us  seek  a  pure-bred  one,  that  is 
a  good  individual  and  well  bred,  and  pay  the  price.  We 
ought  to  get  a  good  one  for  our  purpose  for  $100 ;  but  let's 
get  the  right  one,  anyway." 

If  you  have  a  son,  a  partner  of  yours,  who  is  earnest, 
business-like,  industrious  and  intelligent,  you  had  better  do 
as  old  man  Winslow  did,  and  let  him  take  the  lines  in  his 
hands ;  if  you  don't,  the  chances  are  you  will  be  sorry. 

So  the  hunt  for  a  bull  began,  and  it  ended  in  the  pur- 
chase of  an  animal  of  a  style  and  quality  that  neighborhood 
had  never  seen  before.  He  proved  a  breeder,  as  had  been 
his  sire  before  him ;  and  his  calves  showed  constitution, 
style  and  quality. 

The  second  year  the  Winslow  herd  averaged  250  pounds 
of  butter,  and  things  were  generally  improving.  The  old 
gentleman  began  to  see  more  uniformity  in  the  cows,  in 
style  and  make-up.  The  calves,  he  said,  were  just  like  so 
many  peas.  They  used  to  wonder  what  sort  of  milkers  the 
heifera  would  develop  into.  Then  began  the  study  of  calf 
form  and  calf  udders.  It  was  seen  that  some  of  the  calves 
had  not  only  well-developed  udders,  extending  out  front  and 
behind,  but  they  also  had  the  thin  thighs  so  essential  for 
room  between.     Those  were  good  signs,  thought  John, 

In  New  England,  more  than  elsewhere  in  America,  feed- 
ing stuffs  are  high  in  price,  because  in  the  main  they  are 
produced  far  away,  on  the  fertile  lands  of  the  west.  The 
farmers  bought  prudently  of  grain,  and  many  gave  painstak- 
ing study  to  the  relative  cost  of  feed  stuffs  and  their  value 
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in  combinations.  There  were  men  about  Rockdale  who  were 
btensely  interested  in  what  they  fed  their  cows,  but  they 
had  not  reached  the  point  of  learning  whether  they  were 
feeding  profit-producing  cows,  or  not.  Winslow  senior 
always  watched  the  grain  bin,  much  as  did  his  neighbors ; 
but,  until  his  son  brought  new  ideas  to  his  attention,  he  had 
quite  overlooked  the  significance  of  the  individuality  of  the 
cow.  The  Minnesota  experiments  of  Haecker  had  interested 
him  greatly.  Later  on,  Pi'ofessor  Beach  of  the  Connecticut 
Agricultural  College  published  some  experiments  of  the  same 
kind,  that  he  thought  were  even  more  telling  than  those  of 
Htecker.  Beach  had  50  cows,  which  he  divided  into  three 
groups.  There  were  35  classed  as  of  the  dairy  type,  which, 
from  the  pictures,  resembled  some  in  their  own  herd  which 
John  said  had  the  proper  shape ;  some  others  had  shallow 
bodies,  and  lacked  belly  and  digestive  capacity ;  while  8 
others  were  smooth  and  fleshy  of  type.  These  cows  had 
credited  to  them  103  annual  milking  records,  80  of  which 
were  produced  by  those  of  the  dairy  type. 

The  results  secured  showed  clearly  and  decisively  that  the 
dain^  type  was  the  money  maker.  The  little  pamphlet  which 
contained  this  report  expressed  it  in  figures  this  way :  — 


NamlNir  of 
Cowi. 

Cost  of 
Produce. 

Yield  of 
Butter  Fat 
(Pounds). 

Profit. 

Dairy  type,      .... 

Shallow  body  type. 

Fleshy  type 

35 

7 
8 

$54   43 

49  42 

50  50 

301 

201 
206 

$28  09 

5  81 

6  09 

In  discussing  this  report  with  his  father,  John  said  :  "We 
do  not  pay  attention  enough  to  the  character  and  type  of  the 
animals  in  our  herd.  There  really  is  not  a  great  deal  of  dif- 
ference in  the  cost  of  the  food  which  the  different  kinds  of 
cows  ate,  but  see  what  a  difference  there  is  in  what  they 
produce.  Those  dairy  type  cows  made  an  average  profit  of 
over  $20  more  per  head  than  the  other  two  kinds.  Here 
it  states  tliat  one  of  them  made  511  pounds  of  butter,  which 
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.yielded  a  net  profit  of  $57.25.  In  my  opinion,  too  many 
of  our  dairymen  are  forgetting  that  feeding  is  secondary  to 
breeding ;  that  they  first  must  have  the  right  sort  of  cow,  to 
■get  the  best  kind  of  results.  This  bulletin  ought  to  be  read 
and  studied  by  every  dairy  farmer  in  the  State." 

The  records  of  the  Winslow  herd  were  improving  steadily. 
At  the  end  of  the  third  year  the  books  showed  that  the  cows 
had  averaged  about  275  pounds  of  butter  fat,  while  the  cost 
of  feed  had  not  grown.  Some  of  the  heifers,  soon  to  be 
fresh,  were  full  of  promise  to  John.  ''  We'll  aim  high,"  said 
John,  ''  and  breed  this  up  to  a  400-pound  herd.  Why  not? 
Plenty  of  cows  have  done  that  well  in  some  of  our  great 
herds.  The  Guernsey  cow  Lily  Ella  produced  782  pounds 
of  butter  fat;  and  it  is  said  that  Pauline  Paul,  the  Holstein, 
made  1,153  pounds  of  butter ;  while  there  are  many  Jerseys 
that  have  produced  sensational  records.  Yes,  I  guess  we 
can  make  it  400  without  much  trouble.  That's  the  sort  of 
production  that  makes  profit." 

Young  men  of  energy  and  brains,  no  matter  what  their 
business,  want  to  know  what  the  other  fellow  is  doing,  and 
how  he  does  it.  This  has  a  general  application,  irrespective 
of  business.  The  farmer's  institute  grew  out  of  this  feeling. 
The  institute  is  an  educational  medium  to  help  farmers; 
under  right  conditions,  it  introduces  new  ideas  into  a  com- 
munity. Consequently,  when  the  first  institute  was  held  at 
Bockdale,  the  Winslows  took  a  lively  interest.  They  could 
not  help  it,  because  the  dairy  cow  was  up  for  discussion. 
The  principal  speaker  was  a  great  dairy  authority,  who  had 
two  characteristics  of  a  delightful  sort.  Next  to  telling  a 
good  story,  he  most  enjoyed  talking  about  the  cow.  He 
told  some  mighty  truths,  even  if  he  did  say  that  whenever 
he  saw  a  cow  he  wanted  to  take  his  hat  oflF  to  her  as  though 
she  was  a  lady.  John  got  some  new  inspiration  from  him, 
and  came  away  surer  than  ever  that  he  was  working  in  the 
right  direction. 

Five  years  after  John's  return  home  the  herd  had  come  up 
to  an  average  yield  of  350  pounds  of  butter  fat,  and  the 
three-year-old  heifers  were  beauties,  for  the  bull  first  bought 
had  proven  a  great  breeder.     He  was  sold  for  almost  what 
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he  cost,  to  a  neighbor ;  and  then  another  of  the  same  breed, 
of  somewhat  different  blood  lines,  took  his  place.  He  was 
of  the  same  type  and  character ;  and  thus  they  hoped  to 
continue  the  uniform  development  of  the  herd.  It  gi'atified 
John  not  a  little  bit  that  a  neighbor  should  want  to  own  the 
old  bull,  for  it  meant  that  the  gospel  of  good  breeding  was 
spreading  in  the  community. 

The  health  of  their  stock  had  been  good  ever  since  the 
new  administration  began.  The  lessons  which  he  had 
learned  from  the  college  veterinary  instructor  had  been  help- 
ful on  occasions,  and  simply  emphasized  the  useful  character 
of  his  training  during  those  four  years.  Milk  fever,  the 
dread  of  all  dairy  cattle  men,  had  visited  him  but  little. 
His  motto  was,  *•  An  ounce  of  prevention  is  worth  a  pound 
of  cure ; "  so  he  fed  cooling,  laxative  foods  before  and  after 
calving,  kept  the  cows  clean  and  in  healthy  condition,  and 
then  acted  quickly  if  sickness  occurred.  Later  on  in  his 
career,  when  he  had  many  heavy  milkers,  he  adopted  the 
method  of  injecting  sterilized  air  into  the  udder  when  milk 
fever  occurred,  and  with  highly  gratifying  results. 

As  the  herd  grew  in  age  and  quality,  the  subject  of  future 
improvement  was  never  lost  sight  of.  Good  dairy  literature 
found  its  way  on  to  the  sitting  room  table,  including  both 
experiment  station  publications  and  dairy  and  live  stock 
journals. 

One  day  at  the  dinner  table  John  surprised  the  family  by 
announcing  that  he  was  seriously  considering  going  to  the 
World's  Fair.  He  would  enjoy  the  change,  but  he  said : 
**  Father,  I  would  like  to  see  the  dairy  cattle  test,  and  study 
the  cows  there  a  bit.  As  those  animals  represent  select 
ones  of  different  breeds  from  over  the  country,  I  should  like 
to  examine  them,  and  study  both  type  and  breed."  •'Well, 
if  I  were  you,  John,"  said  the  elder,  «'I  would  not  only  see 
those  cattle,  but  would  stop  at  Syracuse  and  Kochester  and 
see  those  two  herds  of  Firth  and  Bogswell.  We  have  read 
a  deal  of  them,  and  of  the  remarkable  records  some  of  their 
cows  have  made,  and  it  might  pay  you  to  stop  en  route  and 
see  them ;  yon  might  pick  up  some  ideas  on  breeding  and 
management." 
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This  accounts  for  John  going  away  on  a  vacation  in  July, 
after  the  haying  was  finished,  —  a  thing  he  had  never  been 
guilty  of  before.  He  felt  kind  of  guilty  as  he  was  driven 
to  the  station,  all  dressed  up  in  his  Sunday  best,  for  he  knew 
the  folks  home  would  have  do  his  chores.  But  he  believed 
it  would  pay.  He  did  not  realize,  then,  like  many  another 
good  brother,  that  travel  is  a  great  educator  in  itself;  he 
learned  that  later.  As  he  sped  across  country  in  the  rapidly 
moving  train,  through  fertile  valleys,  over  rich  bottoms  and 
along  by  rolling  uplands,  he  saw  many  herds  of  cattle,  kept 
mainly  for  milk  production.  He  was  gi-eatly  impressed  with 
their  variation  and  their  apparent  inferiority,  even  when 
seen  from  the  cars ;  it  was  a  revelation  to  him.  In  later 
years,  when  travelling  through  the  green  pastures  of  Eng- 
land and  Scotland,  among  the  many  uniform  herds  there,  his 
mind  harked  back  to  that  trip  across  American  soil  on  that 
warm  July  day.  The  contrast  was  striking,  and  he  felt  full 
sure  that  it  was  educational  in  its  effect.  If  some  of  his 
fellow  countrymen  could  have  seen  these  sights,  as  he  did, 
he  was  sure  they  would  have  taken  the  lesson  well  to  heart. 

The  Exposition  reached,  the  cows  soon  came  in  for  exam- 
ination. They  represented  both  dairy  and  geneml  purpose 
type ;  but  it  impressed  him  that,  from  the  point  of  dairy 
value,  the  closer  the  cows  adhered  to  dairy  type,  the  better 
they  ranked  in  production.  There  were  exceptions,  but  the 
average  of  a  class  was  what  he  judged  by.  From  the  profit 
point  of  view,  he  saw  more  money  in  the  udder  of  capacity 
than  he  did  in  the  thick  buttocks  and  meaty  back  and  breast. 
The  working  dairy  records  were  also  demonstrating  that  one 
class  gave  better  returns  than  another.  He  was  particularly 
impressed  with  several  individuals,  not  so  much  for  breed  as 
for  dairy  chai*acter. 

On  the  return  home  a  short  stop  was  made  at  the  two 
herds  refeiTcd  to  by  his  father,  and  here  he  saw  many  great 
cows  of  wonderful  capacity.  He  noticed  that  these  men 
had  unusually  well  lighted  and  ventilated  barns  on  their 
farms ;  and  he  saw  their  advantage,  knowing  that  tubercu- 
losis, that  dread  disease  among  cattle,  would  not  thrive  in 
plenty  of  light  and   pure   air.     He   also   noticed    that    the 
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calves  were  provided  with  nice,  healthy  pens,  where  the  sun 
in  winter  could  reach  them.  These  stables  were  not  espe- 
cially expensive,  but  they  were  sanitary,  furnishing  abso- 
lutely necessary  conditions  for  producing  the  best  grade  of 
milk.  The  stables  were  clean,  the  cattle  free  from  dirt  and 
dust ;  and,  though  kept  in  during  the  day  in  this  hot  July 
weather,  on  account  of  flies,  they  were  in  clean,  healthful 
surroundings.  These  two  fanns  sold  milk  to  a  very  particu- 
lar trade,  one  of  them  shipping  to  New  York  City.  Recent 
years  have  seen  patrons  of  milk  producers  calling  for  far 
more  care  in  milk  production,  giving  them  an  essentially 
germ-free  milk.  To  show  how  particular  some  buyers  are, 
Mr.  Frith  showed  John  a  letter,  of  which  the  following  is  a 
copy.  It  beautifully  illustrates  how  some  innocent  residents 
of  the  city  may  have  been  educated  beyond  present  day  pos- 
sibilities. The  letter  read  :  *' Please  ship  me  two  quarts  of 
pasteurized  milk  from  a  cow  whose  bag  has  been  washed  in 
peroxide  of  hydrogen,  and  wrapped  in  antiseptic  cotton  dur- 
ing the  heat  of  the  day.  I  desire  this  from  a  cow  that  is 
given  distilled  drinking  water,  and  is  fed  microbe-disinfected 
meadow  grass,  free  from  noxious  weeds.  Also,  see  that  her 
temperature  is  down  to  80^  F.  when  she  is  milked.  See 
that  the  stable  is  thoroughly  disinfected  daily."  '•Cer- 
tainly," thought  John,  *«I  did  not  begin  my  education  any 
too  soon." 

These  herds  showed  strikingly  the  effects  of  careful  breed- 
ing. He  noticed  the  bulls  used  were  short-legged  and  strong- 
bodied,  with  much  quality.  He  found  that  the  owners  used 
sires  from  dams  that  had  udders  of  very  superior  shape  ;  and 
they  stated  that  the  daughters  of  these  bulls  tended  to  repro- 
duce through  them  the  mothers'  characteristics.  Bogswell 
brought  out  a  ring  of  four  grand  cows,  —  he  called  them 
"The  Big  Four,"  —  and  lined  them  up  for  his  inspection, 
the  udders  well  displayed.  He  marvelled  at  their  size  and 
apparent  capacity.  The  owners  laid  much  emphasis  on  the 
part  the  bulls  played  in  fixing  this  type.  Bogswell  more 
than  once  said :  *  *  Mr.  Winslow,  the  bull  is  more  than  half 
the  herd,  —  yes,  sir,  more  than  half  the  herd." 

John  reached  home  after  ten  days  of  what  seemed  to  him 
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to  be  a  most  profitable  and  enjoyable  trip.  At  the  supper 
table  that  night  he  began  the  story  of  that  journey,  and 
the  lights  didn't  go  out  in  the  sitting  room  till  far  later  than 
was  common  in  the  Winslow  &mily.  '*  John,"  said  the  old 
man,  <<what  made  the  biggest  impression  on  you  in  that 
dairy  cattle  barn  at  the  fiaiir?"  "The  dairy  type,"  said 
John.  "  I  was  satisfied,  after  my  inspection,  that  these 
smooth,  meaty  cows  could  not  do  the  business  we  want 
..done,"    . 

Later  that  &11  the  final  report  on  this  Exposition  herd  of 
10  different  breeds  was  made.  The  father,  after  supper  one 
night,  pulled  the  wrapper  from  his  "  Dairy  Intelligencer," 
and  read  the  results  of  the  test.  Looking  it  over,  he  said : 
''John,  your  judgment  on  the  Exposition  cows  was  good. 
Hear  this  from  the  report  about  results.  A  Guernsey,  Mary 
Marshall,  produced  in  six  months  a  butter  profit  of  $59.40, 
ranking  first.  A  Red  Polled  cow,  named  Mayflower,  of  a  very 
milky  type,  which  I  remember  you  especially  told  about, 
stood  second,  her  butter  making  a  profit  of  $52.10.  Except- 
ing for  this  one  case,  the  other  cows  of  the  first  ranking 
10  were  all  cows  of  dairy  breeds.  Where  the  total  record 
of  5  cows  in  each  breed  is  recorded,  I  see  that  they  show 
the  Guernsey  first,  with  butter  fat  worth  $230 ;  the  Jersey 
second,  with  $225  credit;  the  Ayrshire  third,  with  $218; 
and  the  Holstein  fourth,  at  $211.  From  the  butter  point 
.  of  view,  the  dairy  breeds  beat  the  others  out  of  their  boots. 
We  had  better  stick  to  our  type,  and  work  deeper  into  the 
breed,  my  son."  *' Yes,  father,"  said  John,  *'I  believe  it 
is  absolutely  essential,  if  we  are  to  get  the  very  best  dairy 
results  from  our  herd,  that  we  must  stick  to  cow  type,  and 
never  lose  sight  of  its  importance." 

Seven  years  had  passed  by  since  young  Winslow  returned 
to  the  farm.  The  herd  had  gone  through  a  remarkable 
change.  In  the  process  of  selection,  culling  out  and  breed- 
ing up,  the  butter  yield  had  increased  from  180  to  400 
pounds  a  year.  The  merits  of  the  cattle  were  becoming 
known  the  whole  country  round,  and  the  farmers  of  the 
neighborhood  really  began  to  take  a  just  pride  in  the  Kock- 
dale  herd.     In  fact,   the  herd  was  known  far  more  than 
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locally ;  enterprising  agricultural  journalists  had  discovered 

its  existence,  and  hiul  .advertised  it  over  a  wide  territory. 

One  day  the  neighbor  who  had  purchased  the  first  bull 

John  had  placed  at  the  h^sA  of  the  herd  made  a  call  and 

engaged  in  conversation.     He  was  a  fairly  good  man,  but, 

like  many  other  persons  owning  stock,  gave  his  herd  less 

careful  attention  than  good  business  warranted.     He  not  only 

knew  the  Winslows  laid  great  emphasis  on  the  importance 

of  correct  breeding,  but  he  was  well  aware  that  the  Rockdale 

herd  was  carefully  fed  and  attended  to.     He  recognized  the 

fiict  that  his  own  cattle  looked  thinner  in  flesh,  more  ill  kept, 

dirtier  and  more  starved  than  those  of  his  now  prosperous 

neighbor. 

After  passing  the  customary  comments  on  the  weather  and 
crops,  John  remarked  :  '^  Mr.  Lee,  that  bull  you  purchased 
of  us  sired  a  likely  lot  of  calves  for  you,  didn't  he?" 
"Yes,"  said  Mr.  Lee,  *'  he  certainly  did.  The  heifers  now 
in  milk  are  better  than  anything  we  have  ever  owned  before. 
Still,  it  seems  to  me  that  our  herd  is  not  doing  as  well  as  it 
^ould,  and  our  cattle  are  not  in  the  condition  that  yours 
are.  I  have  been  wondering  how  much  feed  and  care  had 
to  do  with  this  difference.  Our  barn  is  fairly  warm  and 
comfortable,  and  yet  our  cattle  do  not  look  thriving." 
"How about  your  feeding  and  grooming?"  inquired  John. 
"Ifeed  plenty  of  hay  and  straw,"  was  the  reply,  "but  I 
never  have  felt  that  we  could  afford  to  feed  much  grain ;  the 
cost  is  too  great.     We  don't  use  much  provender,  I  know." 

"  It  is  sort  of  curious,"  remarked  the  junior  member  of 
the  Winslow  firm,  **  but  I  have  just  been  studying  over  a 
pamphlet  which  I  received  froni  the  Cornell  University  Ex- 
periment Station.  You  know  that  we  have  in  the  different 
States  agricultural  experiment  stations  that  are  working  in 
the  interest  of  the  farmer,  studying  problems  in  soils,  fertil- 
izers, feeding  stock,  etc.  Each  of  these  stations  publishes 
several  times  a  year  bulletins,  as  they  are  called,  which  tell 
about  their  experiments ;  these  are  free  to  those  who  desire 
them.  The  professor<8  at  the  agricultural  college  used  to 
niake  students  study  over  some  of  the  more  important  bul- 
letins, and  since  my  graduation  I  have  been  getting  bulletins 
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from  some  of  the  States  whose  publications  I  thought  would 
help  me.  Now,  in  this  bulletin  Professor  Wing  and  Mr. 
Foord  tell  of  'An  attempt  to  increase  the  fat  in  milk  by 
means  of  liberal  feeding,'  which  is  somewhat  in  the  line  our 
conversation  has  fallen  into.  They  planned  an  experiment 
to  find  out  whether  a  herd  of  dairy  cows,  previously  kept 
under  adverse  conditions,  could  be  made  more  profitable  by 
better  feeding  and  care.  So  they  went  out  into  the  country 
near  the  station,  and  found  a  herd  of  21  cows,  with  a  repu- 
tation of  being  poorly  fed,  that  had  been  on  the  same  farm 
for  some  time,  that  had  a  large  proportion  of  comparatively 
young  animals,  most  of  which  had  calved  as  nearly  as  pos- 
sible at  the  same  time.  In  this  herd  only  4  of  the  cows  were 
more  than  eight  years  old ;  all  but  one  had  calved  within  a 
period  of  two  consecutive  months ;  and  all  were  thin  in  flesh, 
much  as  yours  are.  Like  yours,  they  represented  native 
and  mixed  breeding. 

"  The  experiment  then  begun  by  the  station  ran  somewhat 
like  this :  A  record  was  kept  of  the  production  of  the  herd 
in  milk  and  fat  for  one  entire  milking  period  on  the  farm 
of  the  owner,  without  in  any  way  changing  the  conditions 
under  which  the  animals  had  lived.  The  man  who  owned 
the  cows,  Mr.  Gibson,  fed  and  cared  for  them  just  as  he  had 
always.  The  station  arranged  for  him  to  weigh  the  daily 
milk  yield,  and  take  frequent  samples  of  the  milk  of  each 
cow,  which  were  once  a  week  tested  for  their  butter  fiit  com- 
position by  a  representative  of  the  station.  After  the  first 
milking  period  was  over,  10  of  the  cows  were  bought  by  the 
station  and  taken  on  its  farm,  where  they  were  cared  for  and 
fed  liberally  for  two  years.  A  record  was  kept  of  all  the 
food  they  ate,  and  the  milk  they  produced  was  weighed 
daily,  and  its  fat  composition  measured.  While  these  cows 
were  being  studied,  the  other  cows  left  on  the  Gibson  &rm 
were  also  being  studied,  just  as  they  were  the  first  year. 

"  On  the  fourth  period  of  milking  the  10  cows  they  bought 
were  taken  back  to  the  Gibson  farm,  and  again  subjected  to 
the  same  conditions  they  were  under  when  the  experiment 
began.  During  the  second  milking  period  at  the  station 
they  fed  the  cows  all  the  easily  digested  food  they  would 
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consume,  vrithout  getting  them  out  of  condition,  economy 
of  production  being  not  considered.  During  the  third  milk- 
ing period  they  tried  to  feed  all  the  coarse  fodder  each  cow 
would  readily  eat,  and  all  the  grain  that  could  be  eaten  in 
addition,  such  as  would  give  return  at  the  pail.  I  might  say 
here  that  this  third  method  really  represents  our  policy  at 
Rockdale  farm,  —  to  feed  liberally,  yet  economically.  These 
cows  for  coarse  fodder  were  fed  red  clover,  timothy  hay  and 
silage.  When  the  cows  were  on  psisture,  they  also  got  a 
grain  ration,  until  the  milk  yield  became  very  small. 

*'Xow,  what  was  the  result  of  this  careful  experiment, 
covering  four  years,  bearing,  as  it  did,  on  the  health  and 
vigor  of  the  herd  and  its  producing  capacity?  Well,  I 
notice  in  the  first  place  that  the  total  yield  of  milk  and 
butter  fat  was  in  nearly  every  case  very  much  increased 
while  the  cows  were  at  the  experiment  station,  under  satis- 
fectory  care.  Of  the  10  cows,  it  is  shown  that  by  liberal 
feeding  the  yield  was  increased  46  per  cent  in  milk  and  55 
per  cent  in  fat.  These  10  cows  were  not  the  best  in  the  herd 
of  21 ;  they  simply  represented  the  average  of  the  herd. 
Here  is  a  fair  sample  of  the  way  those  cows  did,  taking 
Polly  for  example  :  the  first  year  she  produced  3,143  pounds 
of  milk  and  177  pounds  of  fat;  the  second  year  she  pro- 
duced 5,526  pounds  of  milk  and  346  pounds  of  fitt ;  the  third 
year  she  produced  4,802  pounds  of  milk  and  283  pounds  of 
fet;  the  fourth  year  she  produced  2,945  pounds  of  milk  and 
184  pounds  of  fat.  Some  of  the  other  cows  show  an  even 
greater  influence  from  feed  and  care  than  this. 

**  In  regard  to  the  cost  of  the  milk  and  fat  during  these 
different  feeding  periods,  it  is  interesting  to  note  that  the 
average  cost  of  100  pounds  of  milk  the  first  period  on  the 
Gibson  farm  was  53  cents,  the  fat  being  12  cents  a  pound ; 
the  second  period,  when  economy  was  not  considered,  it  was 
only  65  cents  per  100  for  the  milk,  and  14  cents  a  pound 
for  the  fet ;  while  in  the  third  period  of  good  feeding  the 
cost  was  reduced  to  45  cents  per  100  for  the  milk  and  10 
cents  a  pound  for  the  butter  fat.  Another  interesting  thing 
in  this  bulletin  that  I  see  is  the  difference  in  the  appearance 
of  the  cows,  due  to  generous  feeding  and  care. 
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<'It  seems  to  me  that  this  bulletin  teaches  an  important 
lesson  to  us  dairy  cattle  men  ;  for  it  proves,  by  a  four-years 
active  trial,  that  liberal  feeding  not  only  pays  in  increased 
production,  but  it  also  pays  by  a  more  vigorous  development 
of  the  herd.  If  the  herd  is  more  vigorous,  then  this  vigor  is 
triiasmitted  to  the  offspring.  In  my  opinion,  too  many  daiiy 
cattle  men  fsAl  to  see  the  relationship  of  ample  feed  to  proper 
nutrition  and  continuous  herd  vitality:*' 
•  The  average  man  is  fair  minded,  and  is  willing  to  be 
influenced  by  a  rational  presentation  of  facts.  The  contents 
of  this  bulletin,  as  presented  by  John  to  Mr.  Lee,  made  a 
deep  impression  on  his  mind.  Said  he:  'STohn,  that  is  a 
good  piece  of  work  those  agricultural  experiments  have 
done ;  and  I  believe  enough  in  the  results  which  they  have 
secured  to  profit  by  it  myself,  through  better  care  and  more 
generous  feeding  of  my  own  herd.  I  am  mighty  glad  that 
I  happened  to  drop  in  on  you  this  rainy  day."    ■ 

There  are  many  things  which  go  to  make  up  success  in 
any  one's  business  and  life,  but  some  of  them  are  of  more 
importance  than  others.  John  Winslow  is  a  feir  represent- 
ative  of  many  a  bright  New  England  lad  of  parts,  who  is 
ambitious  to  be  useful  and  earn  a  living  on  a  better  stand- 
ard than  the  commonplace  employ.  He  was  fortunate  in  a 
&thcr  who  was  disposed  to  aid  and  assist  him  in  a  useful 

■ 

education,  and  who  was  willing  to  put  his  education  to  the 
test. 

John  Winslow  is  a  young  man  yet.  The  herd,  which  is  yet 
one  of  partnership,  has  increased  in  its  production  capacity 
from'  180  to  400  pounds  of  butter  a  year.  While  the  cows 
with  heavier  yield  cat  somewhat  more  food,  the  degree  of 
profit  is  far  gi'eater  than  excess  of  cost  of  production.  In  dis- 
cussing the  situation  the  subject  of  this  narrative  said  :  *'It 
is  riot  a  difficult  thing  to  develop  a  profitable  herd.  It  goes 
almost  without  saying  that  the  average  cow  is  a  consumer, 
rathier  than  a  producer.  My  own  experience,  covering  but 
a  comparatively  few  years  and  several  generations  of  cow 
life,  demonstrates  to  my  entire  satisfaction  that  the  founda- 
tion of  successful  herd  development  rests  primarily  on  breed- 
ing to  proper  type.      A  large  degree  of  my  success  has  been 
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due  to  breeding  consistently  and  persistently  to  that  purpose. 
A  suitable  bull  in  type  and  breeding  will  yield  results  of  no 
uncertain  character,  if  mated  to  cows  approaching  the  deep- 
bodied,  fuU-uddered  dairy  type.     I  recently  read  an  article 
by  Hark  Comstock  on  improving  the  dairy  cow,  in  which  he 
expressed  some  truths  that  have  had  much  application  in  the 
improvement  of  the  Rockdale  herd.     He  says :  *  According 
to  the  statistics  of  the  Department  of  Agriculture,  the  aver- 
age dairy  cow  of  the  country  gives  130  pounds  of  butter  a 
year;  in  the  dairy  demonstration  now  in  progress  on  the 
World's  Fair  grounds  at  St.  Louis,  the  entire  Jersey  team  of 
'25  cows  has  averaged  more  than  that  in  60  days.     Admitting 
that  better  care  and  better  feed  have  to  do  with  the  ques- 
tion, there  yet  remains  a  very  wide  margin,  that  can  only 
be  credited  to  the  functional  capacity  of  the  cows  bred  in 
the  bone.     When  farmers  began  to  select  their  bulls  from 
pure-bred  herds,  possessing  these  great  dairy  values,  letting 
the  beef  question  and  all  side  issues  take  care  of  themselves, 
they  began  to  establish  improved  machinery  in  the  shape  of 
dairy  cows.     Nearly  12,000,000  cows  are  devoted  to  butter 
making  in  the  United  States,  and  the  product  in  round  num- 
bers is  1,500,000,000  pounds  of  butter,  worth,  at  18  cents 
a  pound,  $270,000,000.     Suppose  that  each  of  these  cows 
could  produce  a  heifer  calf  by  a  high-class  Jersey  bull,  and 
the  improvement  in  butter  capacity  for  the  new  generation 
was  even  as  little  as  5  per  cent,  which  would  be  an  exceed- 
ingly small  estimate,  the  increased  butter  output  for  a  single 
year,  assuming  that  the  price  was  not  lowered,  would  be 
worth  $13,500,000,  —  a  net  profit  over  present  income  due 
solely  to  the  use  of  improved  cow  machinery.'     This  im- 
proved cow  machinery  referred  to  by  Hark  Comstock  is  due 
to  the  patient  and  intelligent  efforts  of  a  comparatively  few 
breeders,  who  have  developed  individuals  and  families  of 
great  productive  capacity,  whereby  the  mass  of  breeders 
may  improve  their  herds.     It  is  due  to  the  work  of  such 
men  that  the  improvement  of  the  Rockdale  herd  has  been 
possible  in  so  short  a  time.     To  them  American  stockmen 
owe  a  deep  debt  of  gratitude.    If  our  herds  are  not  produc- 
tive and  profitable,  it  is  due  to  neglecting  the  opportunities 


80  BOARD   OF   AGKICULTURE.    [Pub.  Doe. 

provided  through  the  agricultural  college,  the  experiiuent 
station,  dairy  and  live  stock  literature  and  the  help  of  intel- 
ligent breeders.  These  all  point  the  way  toward  success." 
In  drawing  this  narrative  to  a  close,  it  is  unnecessary  to 
concern  ourselves  regarding  the  identity  of  the  subject  of 
the  sketch.  He  still  lives  on  Rockdale  farm  in  fair  New 
England,  where  he  continues  to  work  among  the  herd  he 
loves  so  well ;  for  his  is  a  labor  of  love,  not  of  sufferance. 
He  has  been  an  unconscious  instrument  in  uplifting  the  agri- 
cultural dignity  of  his  community  and  State,  while  he  stands 
as  a  strong  example  of  what  a  man  may  do  to  demonstrate 
the  usefulness  of  the  modern  agricultural  education.  You 
may  not  know  him  personally,  but  as  the  years  go  by  you 
may  discover  his  counterpart  here  and  there  when  perhai)s 
least  expected.  If  when  in  future  you  chance  upon  a  superb 
herd  of  dairy  cows  that  appear  to  you  much  what  those  of 
the  Rockdale  herd  were  at  the  completion  of  this  narrative, 
should  you  then  investigate,  I  am  sure  you  will  learn  some 
valuable  lessons,  even  if  you  are  not  keeping  the  cattle  of 
Winslow  &  Son. 

The  Chair.     Who  will  begin  the  discussion  ? 

Mr.  B.  P.  Ware  (of  Marblehead).  The  lecture  proves 
what  I  have  known  from  my  own  experience  for  many  years, 
and  what  I  have  had  the  honor  of  stating  before  this  Board 
and  the  farmers'  institutes  many  a  time,  —  that  a  large  por- 
tion of  the  cows  in  New  England  do  not  pay  their  board. 
The  portion  that  is  profitable  has  to  support  those  that  do 
not  pay  their  board,  and  of  course  it  lessens  the  profit  very 
much.  I  am  very  glad  that  the  lecturer  has  emphasized  the 
importance  of  the  bull  in  getting  milk-producing  heifers. 
I  believe,  although  it  is  very  important  to  have  a  good 
cow,  it  is  of  greater  importance  to  have  a  bull  of  a  superior 
milking  type,  in  order  to  produce  heifers  and  cows  that  will 
make  profits.  I  have  had  some  little  experience  in  breeding, 
and  I  have  observed  the  great  influence  of  the  bull  upon  the 
milking  quality  of  the  progeny.  Dairy  farmers,  how  many 
of  you  have  a  bull  at  home  that  should  be  improved? 
How  many  of  you  have  a  herd  a  large  portion  of  which  is 
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not  paying  its  board  ?  Wouldn't  it  be  well  for  you  to  send 
John  to  our  Agricultural  College,  that  he  may  come  home 
and  instruct  you  how  to  develop  and  improve  your  stock? 

The  Chair.  At  one  of  the  fairs  this  autumn,  where  it 
was  my  good  fortune  to  judge  the  stock,  there  was  one  herd 
of  Jerseys  that  had  all  the  types,  which  has  been  raised  by 
one  man.     We  would  like  to  have  Mr.  Kilbourn  say  a  word. 

Mr.  W.  A.  Kilbourn  (of  South  Lancaster).  The  herd 
under  my  care  has  constantly  and  steadily  improved.  I  can 
report  very  successful  records,  for  our  main  object  is  to  sup- 
ply the  very  best  of  butter  and  milk  and  cream  that  we  can 
make ;  and  we  have  continued  for  many  years  to  raise  our 
own  heifers  and  make  selections  from  year  to  year,  dropping 
out  any  that  prove  inferior,  and  securing  from  time  to  time 
bulls  of  the  best  type  that  we  can  find,  and  this  has  resulted 
in  a  good,  well-standing  herd,  although  not  noted  for  the 
remarkable  records  that  are  produced  in  some  instances.  I 
think  we  may  say  that  we  have  a  fairly  good-looking,  fairly 
productive  and  satisfactory  herd. 

Mr.  J.  F.  Burt  (of  Easthampton).  In  regard  to  those  10 
Gibson  cows,  I  understood  that  the  agricultiu*al  college  ex- 
periment did  add  to  the  butter  fat.  We  have  been  told  at 
our  colleges  that  you  couldn't  increase  the  butter  fat,  no 
matter  how  well  you  feed  the  cow.  Will  the  lecturer  ex- 
plam? 

Professor  Plu>ib.  This  experiment,  you  will  remember, 
was  rather  unusual,  and  entirely  different  from  anything  that 
has  been  conducted  before,  in  that  the  cows  were  tested 
under  adverse  conditions  at  one  time,  and  then  they  were 
simply  brought  right  over  to  another  type  or  condition,  so 
that  the  effect  may  have  been  partly  due  to  the  condition  as 
well  as  the  food. 

Mr.  Burt.  K  you  were  trying  to  build  up  a  nice  herd, 
would  you  breed  in  the  same  line,  or  cross-breed  your  ani- 
mals? 

Professor  Plumb.  If  there  is  any  impression  I  dislike  to 
give  in  coming  before  an  audience  of  farmers,  it  is  that  I  am 
a  theorist.  Now,  I  do  have  very  pronounced  views  on  the 
question  of  crossing  stock,  and  I  would  like  to  be  able  to 
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demonstrate  in  a  practical  way  that  my  views  are  good,  sen- 
sible, practical  views.  There  are  various  ways  of  doing  this 
crossing,  but,  on  the  basis  of  the  investigations  that  we  have 
available  up  to  this  time,  it  has  been  pretty  well  demonstrated 
that  the  crossing  of  two  distinct  breeds  beyond  one  genera- 
tion is  almost  always  detrimental,  and  results  in  setting  free 
in  the  system  of  the  individual  following  the  third  genera- 
tion, and  so  on,  characteristics  and  qualities  which  can  be 
traced  back  twenty-five  or  fifty  years  or  so.  No ;  there  is 
only  one  case  in  my  mind  where  a  cross-breeding  of  a  breed 
is  justifiable,  and  that  is  where  you  are  crossing  it  with  the 
butcher. 

I  have  had  the  pleasure  of  seeing  the  dairy  herds  in  a  gen- 
eral way  in  that  pait  of  the  country  which  lies  east  of  the 
Mississippi  River,  from  the  Gulf  up  to  the  Canadian  line, 
and  I  have  made  some  very  extensive  trips  among  the  herds 
and  flocks  of  Great  Britain,  spending  a  great  deal  of  time 
among  the  farmers  and  stock.  The  difierence  between  the 
United  States  and  Great  Britain  is  a  very  striking  one  in  the 
character  of  the  stock  which  they  have.  You  can  start  out 
from  London  on  the  train,  and  as  you  go  out,  the  first  thing 
you  know  you  are  in  a  new  country,  apparently,  in  the  mat- 
ter of  stock.  You  find  yourself  in  the  Ayrshire  country, 
and  you  see  scarcely  anything  but  Ayrshires,  and  what  they 
call  store  cattle,  for  the  butcher.  You  go  down  on  the 
islands,  and  they  all  evidently  breed  only  pure-bred  animals, 
like  the  Jersey  on  the  Island  of  Jersey,  and  the  Guernsey 
on  the  Island  of  Guernsey.  You  go  down  to  Hereford, 
Eng.,  and  you  see  nothing  but  Herefords.  You  go  down 
to  Devonshire,  and  you  see  nothing  but  Devons.  You  go 
up  to  Scotland,  and  you  see  nothing  but  Shorthorns.  And 
these  are  all  pure  bred.  As  you  go  over  that  country,  you 
cannot  but  be  impressed  by  the  fact  that  the  breeders  there 
have  very  fixed  ideas  of  the  importance  of  unifying  a  type 
of  breeding. 

But  how  is  it  in  this  country  ?  You  can  take  the  Boston 
&  Albany  Railroad,  and  go  west,  and  if  you  don't  see  more 
styles  and  colors  of  cattle  than  you  can  find  anywhere  else 
in  the  world, — and  I  don't  care  how  far  west  you  go, — 
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then  my  views  are  not  worth  anything.  You  can  go  through 
New  York  State  and  you  can  find  a  dairy  farm,  and  there 
will  be  four  breeds  on  the  farm.  Of  course  they  all  repre- 
sent more  or  less  cross-breeds.  You  go  to  Ohio,  and  yo^ 
find  the  same  thing.  You  go  to  Indiana,  and  you  find  the 
same  thing.     And  it  is  an  unfortunate  thing. 

To  make  my  point  a  little  more  emphatic,  I  will  say  that 
all  the  records  are  in  favor  of  great  protection  against  im- 
purity in  breeding.  But  there  isn't  a  State  in  this  Union 
but  what,  if  it  raised  only  one  breed  of  cattle,  such  as  is 
done  in  Great  Britain,  would  draw  the  buyers  of  the  rest  of 
the  country.  If  all  the  cattle  bred  in  the  State  of  Massa- 
chusetts were  Jerseys,  or  were  Guernseys,  or  were  Hol- 
steins,  —  I  don't  care  which  breed  you  take,  —  if  this  State 
had  a  reputation  for  a  fixed  line  of  breeding,  you  would  find 
hundreds  of  buyers  coming  from  all  over  the  country  to  buy. 
Why  ?  Because  buyers  understand  they  can  find  that  par- 
ticular breed  here.  But  if  you  have  a  region  where  there 
are  all  sorts  of  blood,  and  very  little,  if  any,  that  is  definite, 
you  will  find  that  buyers  are  more  scarce.  I  hold,  besides 
the  practical  value,  you  can  introduce  a  selling  value  of  an 
animal  fix)m  purity  of  blood,  rather  than  otherwise.  It 
costs  no  more  to  keep  a  pure-bred  animal  than  a  grade  ;  and 
there  b  no  reason  under  the  sun  why  you  shouldn't  get  as 
good,  and  even  better,  results. 

Mr.  Ware.  I  understood,  Mr.  Chairman,  that  the  stock 
that  this  famous  farmer  who  has  been  spoken  of  had,  was 
common  stock  and  a  pure-bred  bull  of  good  type;  so, 
fimners,  you  may  improve  your  product  with  the  cows  you 
have  by  securing  a  pure-bred  bull.  I  admit  the  value  of 
pure  breeding,  but  we  faimers,  as  a  general  thing,  have  our 
common  cows,  and  we  want  to  improve  them. 

Professor  Plumb.  Please  don't  misunderstand  me.  The 
question  asked  me  about  crossing  was  about  the  crossing  of 
breeds.  In  this  case  it  is  the  improvement  of  the  breed  by 
means  of  a  pure-bred  bull,  —  by  breeding  up,  which  isn't 
cross-breeding.  In  this  way  you  can  get  a  herd  that  is 
essentially  pure  bred.     This  is  practical  to  any  one. 

The  Chair.     Mr.  Sagendorph  has  quite  a  large  herd  of 


84  BO.VRD   OF   AGRICULTUKE.    [Pub.  Doc. 

Guernseys,   and  his  heifers,   I   see,   are  doing  very  well. 
AVill  he  please  tell  us  something  about  them? 

Mr.  Noah  Sagendorph  (of  Spencer).  My  son  is  making 
a  specialty  of  Guernsey  cattle ;  he  endeavors  to  raise  from 
tne  very  best  of  Guernsey  stock,  so  that  he  has  some  from 
everywhere  where  he  has  found  a  good  animal.  At  my  farm 
I  keep  Guernseys  and  Holsteins.  In  the  first  place,  while 
niy  boy  was  at  Cornell  I  began  getting  Guernsey  cattle. 
Of  course  I  had  to  have  an  outlet  for  milk,  and  all  at  once 
my  customers  began  to  find  fault  with  my  milk.  I  en- 
deavored to  find  out  what  the  trouble  was,  and  they  couldn't 
tell  me,  only  they  didn't  like  it.  I  bought  some  Holsteins, 
and  found  that  my  customers  all  liked  the  milk.  I  have 
since  been  breeding  at  my  fanu  pure-bred  Holsteins  with 
Guernsey  cattle,  and  now  and  then  a  Jersey  or  a  grade 
Jersey.  My  preference  from  the  beginning  has  been  the 
Guernsey  cow,  but  people  don't  like  to  drink  the  Guernsey 
milk. 

Ex-Secretary  Sessions  (of  Springfield).  The  deduction 
which  we  may  possibly  draw  from  the  discussion  between 
Mr.  Ware  and  the  lecturer  is  that  a  piu'e-bred  bull  is  all 
right,  anyway.  I  want  to  know,  Mr.  Lecturer,  if  that  is 
the  position  you  take  ? 

Professor  Plibib.     I  think  I  stated  that  it  should  have 
merit  with  the  pedigree ;  physical  merit  should  be  consid- 
ered, as  well  as  inheritance.     Therefore,  any  pure-bred  bull 
wouldn't  necessarily  be  a  desirable  animal.     I  have  seen 
pure-bred  males  where  I  would  a  good  deal  rather  have 
nothing,  or  some  grades.     I  don't  know  how  it  is  in  the 
State  of  Massachusetts,  because  I  have  never  had  anything 
to  do  with  buyers  of  stock  here  ;  but  I  have  bought  and  sold 
dairy  cattle  for  nearly  twenty  years,  and  this  has  been  my 
experience  invariably,  covering  three  States :  most  every- 
body wants  to  buy  as  cheaply  as  possible,  and  it  is  a  rare 
man  that  ever  makes  any  inquiry  as  to  the  merits  of  the  sire 
or  dam.     The  first  thing  is,  "I  have  $25  in  my  pocket; 
what  can  you  give  me  for  $25  ?  "  —  without  looking  into  the 
future  at  all.     Now,  in  such  cases  the  need  of  education   is 
apparent,  because,  as  I  heard  one  man  say,  ''  One  loses  sight 
of  the  gold  dollar,  backing  the  cent  up  in  front  of  his  eye,'' 
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when  he  fails  to  see  the  significance  of  superiority  in  breed- 
ing and  individual  merit  to  head  his  herd.  I  have  seen  ex- 
amples on  both  sides,  and  I  never  saw  an  example  of  a  poor 
individual  which  won  out,  and  I  have  seen  many  examples 
of  fine  individuals  that  brought  prosperity  to  the  farm. 

Mr.  John  S.  Anderson  (of  Shelbume).  This  question 
which  we  have  been  discussing  here  to-day  has  been  dis- 
cussed for  many  years ;  it  has  been  brought  up  year  after 
year  in  this  Board.  The  lecturer  tells  you  that  in  England 
they  devote  themselves  in  a  certain  locality  to  a  certain 
breed.  That  is  true,  and  that  is  the  way  we  ought  to  do ; 
but  we  Americans  dabble  in  everything,  and  amount  to  not 
much  of  anything.  In  England  it  is  quite  diflTerent.  There 
was  Thomas  Bates,  the  champion  breeder  of  the  world.  He 
showed  the  world  that  there  was  such  a  thing  as  the  dual 
purpose  cow.  He  bred  the  finest  Shorthorn  cattle  that  have 
ever  been  bred  by  any  man,  —  cattle  that  were  good  for  beef 
and  good  for  milk.  Professor  Sanborn  of  New  Hampshire 
tolls  us  that  we  can  have  the  beef  animal  with  milk  qualities. 
You  gentlemen  do  not  believe  it,  but  I  tell  you  that  I 
know  it. 

The  lecturer  has  done  well,  but  he  said  nothing  about  the 
problem  of  the  calf.  There  is  something  beside  the  cow. 
A  neighbor,  who  bought  a  cow  at  my  place,  got  a  calf  which 
at  eight  weeks  weighed  250  pounds.  He  sold  that  calf  for 
$25.     Was  not  that  quite  an  item  in  his  favor? 

When  we  used  to  raise  steers  they  brought  us  good  money. 
They  sold  last  year  for  $100  apiece.  We  sell  our  heifers  for 
from  $150  to  $250.  Doesn't  it  pay?  Our  people  are  going 
back  to  it.  They  have  seen  the  folly  of  raising  a  sjiecial 
purpose  cow,  and  they  are  going  back  to  the  good  old  sub- 
stantial cows. 

Professor  Plumb.  I  was  discussing  the  dairy  cow,  and  it 
is  hardly  fiaiir  to  call  me  up  because  I  didn't  champion  the 
dual  purpose  cow  or  the  beef  cow.  Each  of  those  has  its 
place,  but  I  propose  to  bring  the  strongest  arguments  I  can  to 
bear  when  talking  about  the  dairy  cow.  That  is  the  reason 
I  spoke  as  I  did,  with  all  due  respect  to  the  dual  purpose 
cow,  of  which  I  have  a  very  high  opinion. 

1  wish  to  say,  in  addition  to  my  argument  in  behalf  of  the 
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dairy  cow,  in  this  discussion  of  the  dairy  cow  as  a  producer, 
that,  while  you  can  find  isolated  examples  of  a  dual  purpose 
animal  making  a  better  record  than  certain  dairy  animals,  in 
all  the  competitions  that  have  taken  place  in  this  country, 
on  any  important  scale,  — at  the  World's  Fair,  I  will  say, 
where  the  biggest  things  have  been  undertaken,  — the  dairy 
cow  is  the  one  that  has  made  the  most  money.  Now,  I  do 
not  say  at  all  that  it  would  not  be  a  fine  thing  for  a  man  to 
have  a  herd  of  Red  Polled,  for  instance,  as  they  are  the  rec- 
ognized dual  purpose  cows ;  they  make  a  lot  of  moneys  But 
the  dual  purpose  animal,  if  you  please,  has  a  very  consider- 
able advantage,  so  far  as  that  type  is  concerned,  in  its  addi- 
tional value  as  a  cow. 

I  will  also  call  attention  to  this,  that,  in  my  argument  in 
connection  with  the  cow  Mayflower,  I  referred  to  the  fact 
that  this  cow  belonged  to  a  very  distinctive  and  remarkable 
dairy  strain  of  Red  Polled  cattle.  I  know  the  man  who  has 
done  more  to  bring  out  this  strain  in  Red  Polled  cattle,  and 
it  will  apply  to  Mr.  Anderson's  herd  of  Shorthorns,  —  that 
the  more  profit  that  comes  from  those  animals  that  he  refers 
to  as  large  milk  or  butter  producers,  the  more  are  they  after 
this  dairy  type.  There  are  exceptions,  as  illustrating  the 
fiwt  that  there  are  exceptions  to  the  rule ;  but  nevertheless 
it  is  true  that  this  type  of  animal,  whether  Shorthorn,  Red 
Polled  or  what,  makes  the  most  money  in  that  breed. 

Mr.  Anderson.  I  say  that  the  farmer  who  goes  into  the 
business  of  raising  milk,  and  follows  the  dual  purpose  cow, 
will  make  the  most  money.  He  has  two  strings  to  his 
bow,  —  he  has  the  milk  and  the  beef.  We  had  a  pair  of 
cows  that  made  over  1,000  pounds  of  butter  in  the  winter, 
and  one  of  them  dressed  2,400  pounds  and  the  other  2,300 
pounds.  They  were  not  of  the  dairy  type,  for  if  they  had 
been  they  never  would  have  dressed  that  and  brought  the  price 
they  did  in  the  market.     My  cattle  are  not  of  the  dairy  type. 

Professor  Plumb.  There  is  a  great  difference  between  the 
Bates  Shorthorn  of  former  days  and  the  Shorthorn  that  is 
in  the  United  States  at  the  present  time.  It  is  running  to  a 
rangy  type  of  cattle,  and  Thomas  Bates  all  his  life  long  made 
a  special  study  of  the  dairy  development  of  his  cattle. 
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Mr.  Saoendorph.  As  I  understand  Mr.  Anderson,  he 
claims  that  at  the  end  he  will  get  more  from  a  dual  pur- 
pose cow  than  he  can  from  any  other.  I  will  admit  that 
when  you  get  through  with  a  Guernsey  or  a  Jersey  cow  you 
have  hard  work  to  sell  her,  —  the  butchers  won't  buy  her. 
The  meat  is  so  yellow,  the  butchers  tell  me,  that  people 
won't  buy  it,  and  therefore  you  have  to  get  rid  of  the  cow 
otherwise. 

ilr.  Van  Norman  (of  West  Newton).  I  think  we  have 
wandered  a  little  from  the  subject.  I  would  like  to  say  a  few 
words  on  the  general  subject  of  the  practical  dairy  cow.  Pro- 
fessor Plumb  in  his  very  agreeable  narrative  told  how  one 
young  man  produced  certain  results  by  choosing  a  bull  from 
stock  recognized  as  being  of  a  type  that  brought  forth  pro- 
ducers, thus  securing  the  results  he  was  after.  In  an  experi- 
ence conmiencing  some  few  years  ago,  I  was  impressed  by  the 
desirability  of  following  blood  lines.  I  was  sent  to  buy  a 
herd  of  Jerseys,  and  I  never  had  bought  a  Jersey  cow  in  the 
world ;  what  little  experience  I  had  was  with  the  Holsteins. 
I  went  into  a  noted  herd  in  Pennsylvania  and  bought  20 
animals,  and  they  averaged  6,344  pounds  per  cow  the  first 
year.  Every  one  of  those  cows  was  selected  because  of 
resemblance  to  those  of  their  own  fsimily  which  had  been 
producers.  If  you  want  to  make  a  selection  of  heifers  which 
will  be  big  producers,  choose  practical  dairy  cows  that  most 
resemble  in  type  and  in  family  characteristics  the  best  of 
their  connection.  If  you  are  going  to  breed  the  practical 
dairy  cow,  you  must  learn  which  animals  of  your  selection 
carry  most  uniformly  the  quality  you  want,  and  in  seeking 
that  quality  you  will  find  that  certain  families  can  be  de- 
pended upon  because  of  their  resemblance.  Wherever  you 
find  one  that  has  the  strongest  resemblance  to  the  best  pro- 
ducers in  that  family,  you  will  usually  find  what  you  want. 

That  is  the  trouble  in  cross-breeding.  You  will  find  in 
one  fiunily  the  distinctive  characteristics  that  more  often 
accompany  the  good  quality  that  you  want,  goes  with  a  cer- 
tain shaped  head,  or  face,  or  horn,  or  some  other  distinctive 
feature,  and  in  another  breed  you  find  some  other  quality. 
Now,  you  mix  those  two,  and  you  cause,  it  seems,  almost  a 
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war  of  prepotent  characteristics  ;  and  the  result  is,  in  two  or 
three  generations,  you  get  something  that  is  neither  fish  nor 
flesh. 

Mr.  E.  A.  Waters  (of  Worcester).  There  is  a  place  for 
the  young  man  in  the  business  of  breeding  and  raising  stock 
in  New  England,  whether  it  be  pure  bred  or  grade.  The 
man  who  loves  the  business,  is  charmed  by  it,  takes  an  in- 
terest in  it,  will  succeed.  It  requires  just  as  much  time 
and  about  as  much  talent  in  breeding  and  raising  a  dairy 
cow  as  it  does  a  trotting  horse.  Even  if  the  calf  is  a  good 
aninml,  it  won't  grow  up  into  a  good  cow  unless  you  take 
care  of  it.  I  have  found,  in  my  experience  with  cattle,  that 
a  first  calf  needs  considerable  attention  to  make  a  good  dairy 
cow. 

To-day  there  are  forty  men  looking  for  good  stock  where 
thirty  years  ago  there  wasn't  more  than  one.  Men  of  wealth, 
having  accumulated  a  competency,  buy  farms  and  small 
places,  and  want  to  keep  a  cow.  They  want  a  good  one, 
and  they  don't  care  what  they  pay  for  it.  I  claim  that  a 
man  starting  in  wants  a  good  sire.  The  sire  is  more  than 
half  the  herd.  He  can  succeed  with  the  business,  if  he 
knows  how.  One  great  trouble  with  us  farmers  has  been, 
is  now,  and  will  be  for  all  time,  the  difficulty  we  experience 
in  getting  good  milkers.  I  don't  know  as  it  makes  any  dif- 
ference how  a  cow  is  milked,  whether  cross-wise,  her  fore 
quarters  first,  or  her  hind  quarters  first ;  but  I  do  know  that 
it  makes  lots  of  difierence  how  a'ou  sit  down  to  milk  her,  to 
make  a  good  cow  of  her,  when  she  is  young.  I  found  that 
out  several  years  ago,  and  it  is  hard  work  to  teach  a  man 
who  doesn't  know  it.  One-half  of  the  farmers  to-day  are 
poor  milkers. 

.  Mr.  X.  I.  BowDiTCH  (of  Framingham) .  As  I  have  been 
listening  to  the  discussion,  this  thought  has  occurred  to  me. 
Why  can't  we  do  something  to  develop  a  certain  breed  of 
stock  that  shall  be  renowned  in  this  State  and  the  country 
and  the  world  over?  The  speaker  has  shown,  it  seems  to 
me,  that  we  ought  to  confine  ourselves  to  one  breed  of 
cattle ;  that  is,  it  would  be  well  for  a  community  to  do  that. 
Massachusetts  is  a  milk  and  butter  State,  not  a  State  of  beef 
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cattle.  Would  it  not  be  well  for  us  to  see  if  we  cannot 
develop  a  breed  of  stock  that  shall  be  the  kind  that  we  want 
here,  and  the  kind  that  it  will  be  profitable  for  us  to  raise 
and  sell?  Will  not  the  lecturer  recommend  to  us  that  we 
offer  at  our  cattle  shows  larger  premiums  for  some  particular 
breed  adapted  to  the  needs  of  our  State  ? 

Professor  Plumb.  Those  are  difficult  questions  to  answer. 
I  have  been  very  much  impressed  with  the  fact  that  Massa- 
chasetts  has  had  for  over  a  hundred  years  a  society  that  has 
been  too  little  known  in  the  United  States.  I  know  Massa- 
chusetts has  done  things  that  are  very  remarkable,  in  bring- 
ing cattle  to  this  country  and  putting  them  out  among  the 
farmers  for  a  mere  nominal  price,  that  date  back  a  great 
many  years.  Personally,  I  don't  believe  it  is  a  practical 
thing  in  any  community  to  bring  about  very  great  revolu- 
tions, excepting  by  education.  I  think  education  is  the 
thing  necessary  to  growth  among  the  farmers,  both  finan- 
cially and  otherwise.  And  the  work  of  the  experiment 
stations  and  the  agricultm*al  colleges  in  this  country  —  and  I 
would  also  say  the  agricultural  people  —  is  so  great  that  it 
can  hardly  be  measured,  unless  you  have  had  an  opportunity 
to  look  into  the  faces  of  thousands  and  thousands  of  farmers 
who  are  following  the  footsteps  of  the  experiment  stations 
working  in  this  country  to-day.  They  will  call  your  atten- 
tion to  the  fact  that  there  are  States  west  of  you  where  a 
wonderful  change  is  going  on  among  the  farmers,  due  to 
the  researches  of  our  experiment  stations  and  the  work  the 
instructors  are  doing.  The  work  in  some  of  the  western 
States  is  a  perfect  revelation,  as  compared  to  what  it  was  ten 
or  fifteen  years  ago.  Hundreds  of  farmers'  institutes  are 
being  conducted.  I  received  a  letter  once,  saying  that 
farmers  go  thirty  miles  across  the  country,  in  sleighs  and 
.sleds,  to  attend  the  farmers'  institutes.  So  I  say  that  educa- 
tion will  solve  some  of  these  problems. 

Mr.  BowDiTCH.  I  thought  perhaps  we  would  emphasize 
our  practices  by  enlarging  them  in  a  special  line,  taking 
some  particular  breed  of  cattle  that  we  can  agree  upon  as  a 
leading  dairy  breed ;  then  we  can  increase  that  breed  and 
improve  it  in  this  State.     I  believe  it  is  feasible.     I  know 
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that  the  men  will  disagree  as  to  the  breed,  but  I  think  we 
could  get  a  majority  in  favor  of  some  one  breed.  If  we  can 
do  that,  then  I  recommend  that  we  urge  our  societies  and 
organizations  to  concentrate  their  interest  upon  some  par- 
ticular breed,  in  order  that  we  may  improve  it  in  this  State, 
and  make  it  as  prominent  as  breeds  are  abroad.  I  appre- 
ciate what  the  professor  has  said,  a«  does  every  one  w^ho  has 
travelled  thi'ough  those  countries.  As  you  cross  from  Eng- 
land to  Scotland,  you  know  it  as  soon  as  you  see  the  cattle ; 
and  they  have  made  money  by  it. 

Mr.  Sagbndorph.  For  my  part,  I  want  a  stringent  law 
made  in  regard  to  bulls.  Every  former  who  raises  pure-bred 
cattle  keeps  his  bull  shut  up,  and  every  man  who  has  scrubs 
turns  them  out ;  and  the  first  thing  you  know,  your  neigh- 
bors come  to  you  and  say,  **Your  fences  are  down,  and 
your  cattle  are  running  on  our  ground."  It  seems  to  me 
that  we  who  are  raising  pure-breds  should  look  into  this, 
and  see  if  we  can't  get  a  law  that  will  compel  the  man  who 
keeps  scrub  cattle  to  keep  them  at  home,  the  same  as  a  man 
does  who  has  pure-breds. 

Mr.  S.  H.  Reed  (of  West  Brookfield).  For  a  number 
of  years  I  have  done  all  I  could  through  the  State  to  make 
people  with  ordinary  means  think  that  they  can  improve 
their  cattle,  starting  with  what  they  have  in  their  own  barns. 
I  want  to  say  that  I  once  heard  of  a  preacher  who  was  very 
successful,  because  he  always  made  each  one  of  his  audience 
feel  that  he  could  be  a  hero.  Our  speaker  this  afternoon  has 
made  each  one  of  us  humble  farmers  feel  as  though  we  could 
start  right  where  we  are  and  rear  a  successful  herd.  About 
twenty-five  years  ago  I  had  a  cousin  working  for  Mr. 
Waters,  who  has  spoken  here  to-day.  This  cousin  came  to 
visit  me,  and  he  said :  *'  Mr.  Waters  knows  a  cow  so  well 
that  he  can  go  to  Boston  and  never  bring  home  one  that 
doesn't  milk  20  quarts."  Now,  I  have  known  Mr.  Waters' 
record  these  twenty-five  years.  When  he  had  a  herd  of  his 
own  he  had  20-quart  cows,  and  he  has  always  been  in  de- 
mand to  handle  herds  for  people  who  wanted  his  services 
in  bringing  up  a  valuable  herd.  So  we  can  see  that,  if  a 
person  has  in  his  mind  the  right  idea,   he  can  make  the 
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right  selections.  Our  speaker  has  clearly  shown  this  after- 
noon that,  with  the  material  we  have  at  hand  and  the  bul- 
letins that  we  have  on  this  subject,  the  present  generation  is 
head  and  shoulders  above  the  former  one  in  being  able  to 
pick  out  that  type ;  and  if  w^e  set  up  the  type  that  we  know 
is  valuable,  the  cow,  the  heifer,  or  the  calf,  then  we  are  on 
the  sure  road  to  success.  We  have  had  a  herd,  I  want  to 
say,  personally,  and  for  twenty-five  years  have  made  it  a 
cast-iron  rule  never  to  have  a  male  in  the  herd  that  was  not 
from  a  cow  with  a  good  record  for  milk,  —  say  from  20  to  30 
quarts ;  the  dam  must  have  been  a  20  or  30  quart  cow,  and 
one  that  had  good  records  for  quality.  So  that,  after  these 
years,  the  individuals^in  my  herd  are  as  much  alike  as  a  flock 
of  hens  are  alike  to  a  feather,  and  it  has  paid  us  in  that  way. 

One  more  thing  I  want  to  say,  —  I  looked  over  into  one 
of  Mr.  Anderson's  pens,  and  saw  seven  animals,  and  Mr. 
Anderson  said,  **  There  is  $700  for  me."  I  got  into  that  pen 
and  picked  out  one  of  those  animals,  and  brought  him  home, 
for  $100.  The  neighbors  all  said  a  fool  and  his  money  were 
soon  parted ;  but  the  first  four  heifers  brought  almost  $200, 
and  the  bull  calves  that  were  sent  all  over  the  State  paid  me 
for  him  three  or  four  times  over,  and  after  four  years  I  sold 
him  for  just  $200.  That  is  just  a  simple  incident,  to  show 
that  Mr.  Anderson  breeds  good  stock.  He  wrote  me  that 
the  dam  of  this  bull  which  I  bought  had  given  30  quarts  of 
milk  in  twenty-four  hours,  and  had  made  a  little  over  20 
poands  of  butter  in  seven  days.  It  pays  us  to  get  those 
animals,  and  it  pays  us  to  study,  so  that  we  can  carry  that 
type  and  be  able  to  pick  out  the  profitable  ones. 

Ex-Secretary  Sessions.  I  noticed  with  a  great  deal  of 
pleasure  that  the  lecturer  did  not  attempt  to  ^^  boost"  any 
one  breed.  It  was  the  principle  that  he  was  advocating 
here ;  and  I  believe  that  any  of  us  farmers  who  wish  to  im- 
prove a  breed  of  cows  can  do  it  along  the  line  of  our  taste. 
If  our  taste  runs  to  Guernseys,  we  can  seek  among  the 
Guernseys  for  a  sire  to  build  up  our  dairy  herd,  but  we  must 
look  for  the  dairy  type.  K  our  taste  runs  to  the  Jersey,  the 
same  course  is  to  be  pursued ;  we  must  go  to  the  Jersey  herd 
and  look  for  this  dairy  type.     K  we  have  a  preference  for 
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the  Shorthorn,  there  are  yet  in  the  country  Shorthorn  cattle 
where  we  can  select  a  bull  of  the  desirable  type.  My  obser- 
vation and  experience  has  been  that,  unless  a  man  enjoys  his 
work,  he  will  never  make  a  mark  in  it.  Young  men  who 
desire  to  build  up  a  dairy  herd  can  adhere  to  this  principle, 
and  still  follow  out  the  line  of  their  choice. 

Mr.  H.  A.  Turner  (of  Norwell).  We  have  had  a  dis- 
cussion of  the  matter  of  milk  and  one  of  the  matter  of  cows. 
We  don't  settle  anything,  but  in  these  discussions  things  are 
brought  out  that  will  tend  in  the  future  to  improve  and 
better  our  dairy  herds.  The  amount  of  it  is,  farmers,  we 
hear  these  discussions,  and  we  know  what  we  ought  to  do. 
Shall  we  go  home  and  do  it?  Shall  we  go  home  and  im- 
prove our  cows  at  all  ?    These  are  the  questions. 

Adjourned. 

Evening  Session. 

Mr,  Henry  S.  Perham  of  Chelmsford  presided  at  the  even- 
ing session,  held  in  the  Opera  House,  at  7.45  o'clock.  The 
lecture  was  delivered  by  Hon.  John  D.  Long  of  Hingham, 
his  subject  being  "Methods  and  procedure  in  the  National 
House  of  Congress."  By  request,  the  lecture  is  omitted 
from  this  volume. 

SECOND  DAY. 

The  meeting  was  called  to  order  at  10.30  o'clock  by  Sec- 
retary Ellsworth,  who  introduced  Mr.  Isaac  Damon  of  Way- 
land  as  the  presiding  officer. 

The  Chair.  It  is  always  profitable  to  listen  to  a  man 
who  has  done  something  in  the  world,  who  has  started 
thoughts  along  new  lines,  who  is  an  expert ;  and  it  gives  me 
great  pleasure  to  introduce  to  you  such  a  man.  Professor 
Bailey  of  Cornell  University,  who  will  address  you  on  the 
subject  of  "The  advisability  of  agricultural  education  in 
elementary  schools." 


No.  4.]        AGRICULTURAL  EDUCATION.  93 


THE  ADVISABILITT  OF  AGRICULTURAL   EDUCATION 

IN  ELEMENTARY  SCHOOLS. 

[Stenographer's  Notes.] 


BY   PROF.   L.    H.    BAILEY,    ITHACA,    N.    Y. 


I  feel  complimented  to  have  the  most  important  subject 
on  the  whole  programme  which  has  come  before  you.  You 
are  to  listen  to  papers  on  farming,  on  the  improvement  of 
the  cow,  and  other  agricultural  questions  ;  but  I  take  it  that 
the  most  important  thing,  after  all,  is  the  boys  and  girls. 
Unless  we  have  young  men  and  young  women  who  are  in- 
terested in  agricultural  matters,  and  are  more  efficient  than 
the  parents  are,  we  can  scarcely  expect  to  obtain  an  agri- 
cultural competence. 

Some  of  you  may  have  read  a  few  days  ago  a  statement 
in  the  press  despatches  to  the  effect  that  the  great  universi- 
ties are  to  be  in  the  great  cities.  New  York  City,  according 
to  these  statements,  in  a  generation  or  two  will  have  a  pop- 
ulation of  10,000,000  inhabitants.  The  cities  are  to  have 
great  problems ;  the  acti\dties  of  the  nation  are  to  centre 
therein.  The  despatches  state  that  students  who  desire  to 
come  into  first-hand  contact  with  the  problems  of  life  will 
take  up  what  they  call  "the  problems  of  the  dark,  gray 
city."  The  account  also  speaks  of  those  self-sacrificing 
institutions  located  at  New  Haven  and  Ithaca  and  Princeton 
as  being  tremendously  handicapped  in  their  academic  and 
university  work  because  they  have  no  great  collections  to 
which  they  can  send  their  students,  unless  they  build  those 
collections  with  their  own  forces ;  whereas,  in  New  York, 
Boston  and  Philadelphia  there  are  great  collections,  there 
are  great  libraries  and  museums,  and  there  are  tremendous 
social  and  economic  problems. 
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I  suppose  that  it  matters  very  little  to  us  whether  the 
great  universities  of  the  future  are  to  be  in  the  city  or  in 
the  country.  It  is  a  tremendously  important  question  to 
uSy  however,  as  to  whether  our  civilization  is  to  be  domi- 
nated by  the  city,  and  whether  all  the  economic  forces  are 
to  emanate  from  the  city,  as  distinguished  from  the  country. 
And  when  I  speak  of  the  city  and  the  country,  I  use  the 
terms  very  much  as  the  despatches  seemed  to  use  them,  — 
the  city  meaning  the  metropolitan  cities,  the  great  cities, 
those  of  perhaps  hundreds  of  thousands  or  millions  of 
people;  and  the  country  including  not  only  the  fitrming 
country,  but  also  the  small  towns  and  the  small  cities.  The 
question  is,  is  all  human  activity  hereafter  to  centre  in  the 
city,  the  large  city,  the  metropolitan  city,  or  in  the  small 
city  and  the  country  ?  Or  is  it  to  emanate  from  the  country 
as  well  as  the  city  ?  I  suppose  it  is  true  that  the  university 
of  the  future,  like  the  school  of  the  future,  is  to  come  more 
intimately  into  contact  with  the  real  problems  of  life.  We 
are  to  deal  less  with  mere  books,  proportionately,  than  we 
have  in  the  past.  I  fear  in  many  of  our  schools  we  are  now 
giving  more  attention  to  books  than  we  are  to  brains.  If 
the  univei-sity  of  the  future  and  the  school  of  the  future  are 
to  exist  for  the  piu7)ose  of  making  more  resourceful  every 
life  that  they  touch j  by  bringing  it  into  contact  with  the 
actual  problems  of  living,  then  I  wonder  whether  there  is 
not  a  place  for  the  university  and  the  school  in  the  country 
as  well  as  in  the  city.  Are  there  not  country  problems  as 
well  as  city  problems,  and  should  not  the  institutions  reach 
them  first-hand,  and  not  indirectly  through  the  city? 

I  suppose  more  than  half  of  all  our  people  will  always  live 
outside  of  the  metropolitan  centres.  These  persons  must 
be  reached  in  terms  of  their  daily  lives,  as  well  as  those 
who  live  in  the  dark,  gray  city.  There  are  those  who  live 
in  the  open,  free  country  who  have  problems  to  solve,  social, 
economic  and  moral.  The  school  in  the  country  is  more  and 
more  to  come  into  contact  with  the  real  problems  of  life. 
We  are  to  turn  out  men  who  are  to  take  up  the  actual  duties 
of  life  from  the  point  of  view  of  educated  men. 

The  foundation  of  this  whole  question  Is  that  inquiry  which 
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we  so  often  make.  Why  is  it  that  the  boys  and  girls  leave 
the  country  for  the  city?  Why  does  the  city  entice  and 
allure  them?  I  sometimes  wish  I  might  turn  the  proposition 
around,  and  ask.  Why  should  the  boys  and  girls  stay  in  the 
country?  and  put  the  burden  of  proof  on  the  farm  and  the 
&rmer.  I  would  like  to  know  what  the  farmer's  answer 
would  be,  if  he  were  put  upon  the  witness  stand  and  cross- 
examined  upon  that  proposition. 

I  may  say,  in  the  first  place,  that  not  so  many  boys  and 
girls,  proportionately,  are  needed  in  the  country  now  as  were 
needed  a  generation  ago.  Fifty  years  ago  it  required  in 
labor  to  produce  a  bushel  of  com  4  hours  and  30  minutes,  — 
that  much  expenditure  of  effort,  as  measured  in  time ;  at  the 
present  time  it  requires  to  produce  that  bushel  of  corn  41 
minutes  of  effort,  as  measured  in  time.  Fifty  years  ago  a 
bushel  of  com  cost  35|  cents  to  produce,  and  it  costs  10| 
cents  now.  Fifty  years  ago  it  cost  in  time  to  produce  a  ton 
of  hay  35^  hours;  now  it  costs  in  time  11  hours  and  34 
minutes.  Fifty  years  ago  it  cost  $3.06  to  make  a  ton  of 
hay;  to-day  it  costs  $1.29.  And  the  saving  in  human  labor 
annually  on  the  seven  staple  crops  of  the  United  States  — 
Indian  corn,  wheat,  oats,  rye,  barley,  potatoes  and  hay  — 
is  something  like  $681,000,000. 

By  greater  eflSciency  of  fiurm  machinery,  and  by  greater 
efficiency  in  the  organization  of  human  effort  and  labor, 
we  are  able  to  accomplish  more  with  the  same  unit  of  time 
than  we  were  fifty  years  ago. 

The  cities  have  increased  tremendously  since  that  time ; 
and  it  is  an  absorbing-  fact  to  us  that  the  cities  should  grow 
and  develop  in  wealth  and  power  and  influence.  It  is  of 
interest  to  the  farmer  that  the  consumers  who  live  in  the 
city  should  be  increased  in  numbers  and  in  proportion,  for 
they  buy  his  products.  Farmer  boys  have  helped  to  make 
the  cities,  and  the  farmer  should  realize  this  fact,  as  well 
as  the  other  fiict,  —  that  farmer  boys  also  have  made  the 
ianns. 

But  there  are  some  special  reasons  why  the  farmer  boys 
leave  the  &rm.  I  think  I  may  as  well  recite  a  few  of  these 
reasons.     They  are  all  familiar  to  you,  but  they  all  have  a 
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bearing  upon  the   larger  question   of  schooling,   to  which 
I  am  coming  in  a  few  minutes. 

I  will  say,  in  the  first  place,  that  the  old  folks  drive  the 
boy  away  from  the  farm  in  many  oases  because  they  do  not 
take  the  boy  into  business,  particularly  when  he  leaves 
college.  Having  had  a  good  deal  of  experience,  extending 
over  many  years,  with  farmer  boys  going  to  college,  I  have 
become  convinced  that  the  chief  reason  why  many  of  the 
college  boys  do  not  go  back  to  the  farm  is  because  they 
have  no  opportunity  to  go  into  business  with  their  fathers ; 
whereas,  we  nearly  always  find  that  the  merchant  or  the 
manufactm*er  or  the  engineer  expects,  as  a  matter  of  course, 
to  take  his  son  into  business  with  him.  Perhaps  he  will  only 
give  him  day  wages,  or  hire  him  by  the  month,  for  the 
first  few  years  ;  but  the  boy  expects  eventually,  if  he  proves 
himself  worth v,  that  he  is  to  be  associated  in  his  father's 
business.  A  farmer  will  hold  the  farm  until  he  is  sixty-five 
or  seventy  years  of  age,  giving  the  boy  very  little  interest 
in  the  farm,  and  i*arely  a  proprietary  interest,  mostly  as  a 
laborer ;  and  the  young  man,  therefore,  having  no  capital 
and  no  opportunity  to  go  into  business  for  himself,  goes  to 
teaching  or  other  work ;  and  by  the  time  the  father  gives  up 
his  work  the  son  has  increased  his  business  so  that  he  does 
not  care  to  take  up  the  farm,  —  unless,  when  he  has  seciu^d 
a  competency  or  adequacy,  he  goes  back  to  the  farm  late  in 
life,  very  largely  because  of  his  personal  desire  to  do  so. 

In  the  second  place,  the  farm  is  not  always  w-orthy  of  the 
educated  and  ambitious  young  man.  Not  so  very  long  ago 
a  farmer  said  to  me,  in  a  complaining  way,  that  he  had 
sent  his  boy  to  an  agricultural  college,  and  had  hoped  that 
the  boy  would  come  back  to  his  farm  after  he  had  graduated, 
but  he  had  gone  off  to  the  city  and  engaged  in  other  occu- 
pations. I  said,  "  If  that  young  man  had  gone  back  to  your 
farm,  I  should  have  thought  his  education  had  been  in  vain." 
The  farm  was  scarcely  worthy  of  the  young  man.  The 
young  man  who  has  been  to  school  has  higher  ambitions,  a 
larger  horizon  ;  and  the  farm  he  left  when  he  ivent  to  school 
cannot  be  attractive  to  him  unless  he  has  an  opportunity 
to  develop  the  farm  into  something  better.     K  he  does  not 
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have  this  opportunity,  then  he  will  see  attractions  else- 
where. 

In  the  third  place,  the  young  man  is  ambitious  for  large 
things.  Every  young  American  is  ambitious,  and  he  sees 
achievement  makes  very  largely  from  the  city,  and  he  thinks 
the  farm  is  too  small  a  field  of  action.  In  its  larger  eco- 
nomic and  social  aspects  it  is  a  very  gratifying  thing  that  the 
American  boy  does  not  necessarily  follow  the  occupation  of 
his  father,  whether  his  father  is  a  farmer  or  lawyer  or  physi- 
cian. He  has  full  opportunity  to  follow  whatever  line  of 
business  he  chooses ;  and  I  do  not  know  why  a  farmer  boy 
should  follow  the  occupation  of  his  father  any  more  than  a 
boy  from  the  city  should  follow  the  occupation  of  his  father. 
And  I  am  wondering,  if  statistics  were  studied,  whether  we 
should  not  find,  after  all,  that  as  fair  a  proportion  of  the 
boys,  as  the}^  come  and  go,  follow  the  occupation  of  farming 
as  those  who  follow  other  occupations  of  their  fathers  ? 

Fourth,  there  is  less  financial  risk  for  the  young  man  in 
some  other  occupation.  He  works  for  others,  or  does  not 
work  for  himself,  and  knows  at  the  end  of  the  week  or  month 
how  much  salary  he  is  going  to  have,  —  a  measured  wage. 
He  is  learning  something  at  somebody's  else  risk  and  ex- 
pense. There  are  new  concerns  springing  up  in  the  city 
every  day  ;  how  are  they  fonned  ?  Nearly  always  they  arise 
by  two  or  three  young  men  getting  together  and  establishing 
a  concern  of  their  own  ;  often  thev  have  learned  the  business 
at  somebody's  else  expense. 

Fifth,  there  may  be  more  money  elsewhere.  The  farm 
returns  a  large  rate  of  interest  on  its  investment,  but  its  in- 
vestment is  nearly  always  small.  K  you  were  to  figure  the 
rate  of  interest  on  the  investment  of  any  &rm,  —  an  ordinary 
&rm,  that  merely  supports  a  fitrm  family,  —  I  think  you 
would  find  that  the  rate  of  earning  is  larger  than  that  which 
accrues  from  almost  any  mercantile  business,  but  the  amount 
of  investment  is  usually  very  small.  The  young  man  and 
the  young  girl  on  the  farm  ordinarily  have  very  little  money 
to  spend  that  ,they  can  spend  in  the  way  they  choose. 
Many  times  I  have  asked  young  fellows  why  they  were  dis- 
satisfied with  the  farm,  and  they  say,  "  Oh,  I  have  no  money 
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to  spend  unless  I  have  it  to  spend  under  parental  authority 
and  under  dictation."  And  I  say,  "If  you  go  to  the  city 
and  receive  five  or  ten  dollars  a  week,  it  will  scarcely  more 
than  pay  your  board  and  your  clothes  and  room,  and  you 
won't  have  any  more  at  the  end  of  the  year  than  if  you 
remained  on  the  farm."  And  nearly  every  time  they  reply, 
<'  That  is  so  ;  but  what  money  I  have  to  spend  I  can  spend 
in  the  way  I  choose  to  spend  it,  and  I  am  cut  loose  from 
the  apron  strings."  Whether  or  not  that  is  a  proper  view 
for  young  men  to  take,  I  am  sure  that  it  is  not  an  uncommon 
feeling. 

Sixth,  he  is  always  attracted  by  the  prospect  of  shorter 
hours  in  the  city ;  he  thinks  he  will  escape  drudgery  when 
he  goes  to  the  city.  I  doubt  very  much  if  he  will,  in  the 
great  majority  of  eases ;  but  he  thinks  he  will. 

Seventh,  there  is  more  diversion  in  the  city,  —  social  and 
intellectual  entertainment,  more  going  on,  —  that  attracts 
the  boy  and  girl  from  the  farm. 

Now,  it  may  be  that  the  young  man  or  young  woman  is 
mistaken  in  all  these  matters ;  nevertheless,  these  are  some 
of  the  points  of  view  that  actually  do  influence  the  young 
people  in  moving  from  the  country  to  the  city. 

Now,  let  me  come  to  my  last  point,  which  is  the  one  that 
articulates  this  subject  with  the  one  I  am  to  speak  about 
this  morning, — the  tendency  of  the  young  man's  teaching 
has  been  very  largely  away  from  the  fann.  There  are  three 
agencies  that  teach  the  young  man  and  the  young  woman : 
first,  the  most  important,  is  the  parental  influence ;  the  sec- 
ond is  the  preacher ;  and  the  third  is  the  teacher. 

I  am  wondering  if  you  ever  heard  at  fann  homes  the 
farmer  deploring  his  own  business  ?  I  am  wondering  if  you 
have  ever  heard  him  compare  farming  to  other  occupations, 
to  the  disadvantage  of  his  own  ?  I  am  wondering  if  the 
farmer  is  not  likely  to  put  forward  the  worst  aspect  of  his 
business?  lam  wouderinff  if  the  manufacturer  or  the  mer- 
chant  does  not  always  put  forward  the  best  aspect  of  his 
business  ?  If  there  is  no  pride  in  the  farm  and  in  the  busi- 
ness of  farming  at  the  family  fireside,  I  wonder  how  much 
you  can  expect   there  will   be  in  the  young   person  who 
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grows  up  by  that  fireside  ?  I  am  thoroughly  convinced  that 
a  good  many  of  the  young  men  are  turaed  away  from  the 
farm  by  the  attitude  of  the  farmer  himself  toward  the  busi- 
nes8  in  which  he  is  engaged.  K  any  one  needs  to  have 
a  pride  of  calling,  it  is  the  man  who  follows  the  plow. 

Then  there  is  the  question  of  the  preacher.  The  old-time 
preacher  confined  himself  very  largely  to  the  sphere  of 
morals  and  religion ;  he  was  a  professional  person,  set  aside. 
At  the  present  time  the  preacher  is  interesting  himself  not 
only  in  matters  of  religion  mth  his  flock,  but  also  in  the 
actual  affairs  which  are  going  forward  in  his  pastorate ;  he 
is  taking  an  interest  in  the  business  of  his  people.  He  knows 
that,  as  the  material  welfare  increases,  their  moral  and  spir- 
itual horizon  ought  to  widen ;  so  you  will  now  find  ministers 
who  are  taking  intelligent  interest  in  the  questions  of  the 
farm  and  in  the  questions  of  the  school. 

I  received  a  letter  a  short  time  ago  from  a  Massachusetts 
country  parson.  In  regard  to  nature-study  taught  in  their 
schools,  he  says:  *'I  have  four  children,  and  can  see  the 
influence  of  the  study  upon  them.  Altogether,  I  am  more 
and  more  convinced  that  nothing  was  ever  put  into  our 
public  schools  that  is  of  greater  value  and  farther-reaching 
consequences."  He  says  the  children  of  his  day  were  cruel, 
but  his  own  children  and  those  of  his  neighbors  are  not 
cruel.  He  says  he  attended  a  meeting  at  which  the  senti- 
ment among  the  farmers  and  women  was  unanimous  that 
nature-study  as  it  was  taught  was  something  of  great  value  ; 
and  he  also  discusses  agricultural  questions. 

The  teacher,  as  well  as  the  preacher,  has  tremendous  and 
far-reaching  influence  on  every  child  with  whom  she  comes 
in  contact.  I  say  **she,"  because  nearly  all  the  rural  school 
teachers  in  Xew  York  State,  and  I  suppose  also  in  ^lassa- 
chusetts,  are  women,  — a  remarkable  contrast,  in  this  regard, 
with  the  old  world  rural  conditions.  It  was  my  privilege 
this  year  to  speak  to  a  group  of  country  school  teachers  in 
England.  There  were  seventy-two,  as  I  recall,  in  the  room. 
Of  these,  but  seven  or  eight,  I  think,  were  women,  and 
nearly  all  of  the  men  were  older  than  I  am.  In  other 
words,  they  had  taken  up  the  business  of  teaching  country 
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school  as  a  profession,  expecting  to  follow  it  all  their  life. 
They  were  enthusiastic  and  professional  pedagogues.  I 
wonder  how.  many  of  the  young  men  and  young  women 
who  go  into  the  rural  schools  of  America  expect  to  follow  it 
all  their  lives,  or  whether  it  is  not  merely  a  makeshift?  In 
one  place  I  know  that  the  school  teachers  are  engaged  some- 
times for  a  period  of  ten  weeks,  and  some  of  them  for  even 
a  less  time,  and  a  majority  of  them  are  not  engaged  for 
rural  schools  for  a  longer  period  than  one  school  year. 

The  teacher !  It  is  the  teacher's  business  to  impress  the 
child.  The  child  puts  itself  in  the  hands  of  the  teacher  for 
the  purpose  —  unconsciously,  to  be  sure  —  of  being  impressed 
and  guided  ;  and  the  teacher's  influence,  therefore,  is  tremen- 
dous. And  the  teachers  in  our  schools  —  I  am  not  criticising 
our  schools,  because  it  is  a  condition  that  has  gone  through 
a  long  evolution — the  teachers  in  our  schools  have  very  little 
touch  with  rural  affairs.  The  teachers  have  been  trained 
very  largely  from  the  town  and  city  point  of  view,  and  are 
very  often  town  and  city  persons.  And  the  ordinary  prob- 
lem of  the  school  books,  —  are  they  problems  of  the  fann, 
or  are  they  problems  of  the  city?  I  wonder  whether  the 
problems  of  arithmetic,  the  problems  of  partnership,  are 
given  as  often  in  the  terms  of  the  environment  of  the  child 
as  they  might  be  ?  I  wonder  why  they  should  not  refer  to 
the  thousand  and  one  things  that  pertain  to  the  real  life  of 
the  child,  as  well  as  those  things  which  have  to  do  with  city 
conditions,  with  which  he  may  have  almost  nothing  to  do? 

Some  two  or  tliree  years  ago  Professor  Barnes  made  inquiry 
of  all  the  children  in  two  agricultural  counties  in  New  Jersey 
as  to  what  they  expected  to  do  when  they  were  grown.  At 
seven  j'cars  of  age,  2(5  per  cent  of  all  those  asked  said  they 
were  to  follow  some  occupation  connected  with  the  countrj\ 
He  asked  those  at  the  age  of  fourteen  years,  of  which  2  per 
cent  said  that  they  expected  to  follow  some  occupation  con- 
nected with  the  farm.  Between  seven  years  and  fourteen 
years  the  difference  between  2(5  per  cent  and  2  per  cent  I 
What  influences  wore  at  work  all  those  years  to  turn  the 
young  minds  from  the  farm  ?  Professor  Barnes  says  in  tliis 
■'•particular  case  he  thinks  it  was  due  in  a  large  part  to  the 
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influence  of  the  teacher,  a  graduate  of  the  city  high  school, 
who  went  to  the  country  school  on  Monday  morning  and 
went  back  again  on  Friday  night,  who  dressed  as  the  city 
person  dresses,  and  who  talked  in  glowing  terms  of  the  city, 
until  the  general  drift  of  the  school  was  cityward  rather 
than  countryward.  This  may  be  perhaps  an  exceptional 
picture.  It  may  not  be  true  in  Massachusetts ;  it  is  true  in 
some  parts  of  New  York  State. 

I  read  a  very  interesting  address,  a  few  days  ago,  in 
regard  to  universities.  The  speaker,  who  is  of  national 
reputation,  put  the  influence  in  the  universities  not  on  the 
study  of  the  subjects,  but  on  the  general  drift  of  sentiment 
which  was  in  the  university,  —  the  consensus  of  opinion  on 
life ;  the  moral,  intellectual  and  spiritual  tone  of  the  whole 
institution.  If  you  have  a  sentiment  leading  in  any  one 
direction,  that  sentiment  determines  the  character  of  the 
institution.  And  I  am  sure  tliat  all  of  you  who  are  school 
men  will  believe  that  that  sentiment  is  tremendously  impor- 
tant in  the  school. 

I  can  conceive  of  a  i-ural  school  in  Massachusetts  or  Xew 
York  State  which  is  putting  the  children  in  intimate  touch 
with  farm  life,  which  does  not  teach  one  bit  of  technical 
agriculture.  Whether  or  not  it  shall  put  the  children  in 
touch  with  the  actual  problems  with  which  they  live,  will 
depend  largely  upon  the  influence  of  the  teacher  conscien- 
tiously directing  their  attention  to  the  real  things  with  which 
they  are  to  grapple.  How  many  of  our  schools  really  touch 
so  very  much  of  the  actual  life  of  the  child?  The  child  lives 
in  one  sphere,  goes  to  school  in  another  and  goes  to  church 
in  another.  I  wonder  whether  these  are  not  all  phases  of 
one  type  of  existence,  —  whether  one  ought  to  emphasize 
more  particularly  one  part  of  the  life  which  the  child  ordi- 
narily leads? 

When  I  studied  geogiaphy,  I  began,  as  I  suppose  most' of 
the  older  ones  began,  with  the  universe  ;  then  I  came  down 
finally  to  the  solar  system ;  and  got  down  to  the  earth  even- 
toally.  We  did  not  get  a  very  firm  footing  on  the  earth ; 
we  learned  something  of  the  political  divisions  of  the  earth, 
and  that  >vas  about  all.      Now  I  am  wondering  whether  our 
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schools  are  not  beginning  to  teach  the  child  the  way  in  which 
it  grows  up,  as  the  child  first  comes  into  knowledge  of  the 
things  with  which  he  lives.     Now  are  we  not  teaching  our 
geography  very  largely  in  the  tei*ms  of  the  child's  life  ?    Do 
we  not  begin  with  tlie  things  that  he  knows  most  about,  — 
about  the  hills  and  mountains,  the  brooks  and  rivers,  the 
trees,  —  and  gradually  enlarge  the  child's  mind  until  the  last 
thing  the  child  considers  is  the  universe  as  an  organization  ? 
I  am  wondering,  after  all,  whether  that  is  not  the  natural 
way?     I  thought  when  I  left  school  that  government  was 
some  far-off  chimera,  and  that  the  only  persons  who  liad  any- 
thing to  do  with  the  government  were  those  who  wore  long, 
black  coats  and  tall  hats.     Every  child  is  in  the  midst  of 
government,  is  he  not,  in  the  home  and  in  the  school?    How 
many  children  know  what  the  governmental  apparatus  of  the 
school  district  is,  and  who  the  school  officers  are,  and  how 
they  elect  the  school  officers,  and  what  their  obligations  are, 
and  the  term  of  office  for  the  city,  the  county  or  the  State? 
I  went  to  school  and  studied  geology  from  a  text  book. 
I  was  told  we  could  not  study  geology  in  the  neighborhood 
of  that  school  because  there  was  none  there ;  but  once  dur- 
ing the  course  of  our  geological  studies  we  were  taken  some 
distance  off  on  a  train  to  see  some  outcropping  of  rocks, 
and  when  I  got  tlirough,  my  idea  of  geology  was  stratified 
rocks.     But  now  the  teacher  who  teaches  geology  tells  you 
that  the  earth's  surface  is  a  geological  history,  whether  sand 
bank  or   rock-bottom   stream ;    it  all  has  gone  through  a 
change,  as  part  of  the  earth's  history.     So  the  study  of  mere 
incidental  outcroppings  of  rocks  has  ceased  to-day  to  mean 
the  study  of  geology.     I  am  bringing  these  things  Ijcfore 
you  merely  to  show  that  we  are  coming  gradually  to  connect 
the  environment  with  the  child.     Now  we  have  put  the  child 
very  largely  in  sympathy  with  its  geneml  environment,  so 
far  as  geography  is  concerned,  but  we  have  not  yet  put  the 
child  in  sympathy  with  the  industrial  forces  of  the  com- 
munity.    We  have  not  put  the  child  in  sympathy  with  the 
business   of  dairying,  in  a  dairy  centre ;  we  have  not  put 
the  child  in  sympathy  with  fruit  growing,  in  a  fruit-growing 
centre. 
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I  was  in  an  academy  in  New  York  State  the  other  day.  It 
ii  one  hundred  and  twenty  years  old,  and  in  the  centre  of  it 
are  a  great  many  apples  growing.  And  a  new  principal  has 
come  into  that  school.  As  I  went  into  the  school  I  saw  the 
words  *' acetic  acid,"  and  I  also  saw  the  phrase  '^  mother  of 
vinegar,"  and  I  asked  the  principal  what  he  was  doing  with 
this  phrase  on  the  board.  He  said  :  **  Well,  when  the  apple 
picking  and  the  cider  making  were  on,  I  talked  with  these 
children  about  the  mother  in  vinegar,  and  in  a  very  simple 
way  of  the  process  that  was  going  on.  And  it  was  to  those 
children  as  though  information  had  dropped  out  of  the  heav* 
ens.  Such  information  had  never  before  been  given  in  that 
school ;  and  the  children  said,  <  Why,  that  isn't  the  kind  of 
teaching  that  a  school  ought  to  give.' " 

Now,  I  would  not  have  professional  agriculture  forced  into 
the  schools  in  any  State,  —  not  in  the  common  elementary 
schools.  I  do  not  believe  in  making  any  elementary  schools 
professional.  I  would  not  want  to  have  medicine  taught  in 
the  rural  schools,  nor  theology,  nor  law.  I  would  not  want 
to  have  agriculture  taught  as  a  professional  or  technical 
business.  We  do  not  teach  it  so  in  our  college  of  agricul- 
ture, where  I  am  ;  that  is  to  say,  we  do  not  say  to  the  young 
men,  *'Come  up  here,  —  we  are  going  to  make  you  farm- 
ers ; "  but  we  do  say,  *'  Farm  young  men,  come  up  and  let 
us  give  you  an  education." 

I  would  put  this  new  type  of  education  on  a  broader  basis. 
Let  those  schools  that  need  or  choose  to  take  it  up,  take  it 
up;  and  I  would  not  have  it  the  privilege  only  of  rural 
schools,  but  of  all  schools.  If  any  school  in  any  city  wants 
to  teach  agriculture,  I  should  be  just  as  glad  to  have  it 
taught  there  as  in  any  school  in  the  country. 

In  Illinois  a  large  part  of  the  schools  in  twenty-nine  coun- 
ties are  teaching  agriculture.  The  syllabus  of  the  agricultural 
work  in  Illinois  comprises  something  like  thirteen  pages,  I 
think,  in  the  general  course  of  instruction.  I  am  going  to 
read  you  the  reason  why  the  Illinois  people  have  put  it  in 
the  school,  and  I  want  you  to  note  it  was  not  necessarily 
for  the  purpose  of  turning  those  schools  into  agricultural 
schools.     The  public  schools  should  teach  the  fundamental 
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principles  of  living,  and  let  the  young  man  or  woman  differ- 
entiate when  they  come  to  it. 

First,  to  cultivate  an  interest  in  and  instill  a  love  and  a 
respect  for  land.  We  are  a  nation  of  land  owners.  If  we 
become  largely  a  nation  of  land  renters,  then  we  change  our 
social  situation.  An  interest  in  land  !  Do  not  children  have 
interest  in  ships?  Do  they  not  have  interest  in  buildings? 
Why  not  interest  in  land  as  land,  — the  source  of  wealth  and 
the  occupation  of  agriculture  ? 

Second,  to  create  a  regard  for  industry  in  general,  and  an 
appreciation  of  the  material  side  of  affairs  of  a  highly  civil- 
ized people,  —  industry  of  whatever  kind  it  may  be.  The 
man  who  works  at  haying  is  a  man  that  is  creating  wealth, 
as  well  as  the  man  who  is  at  the  throttle  of  the  engine. 

Third,  to  cultivate  the  active  and  creative  instincts.  I 
wonder  how  the  older  ones  of  us  were  taught?  We  were 
given  a  book  from  which  we  memorized  certain  things,  and 
told  the  teacher  how  much  we  memorized ;  then  when  we  got 
up  to  college  'we  were  all  given  lectures,  from  which  we  re- 
cited back  to  the  lecturer  all  that  we  could  remember.  I 
found,  a  few  days  ago,  in  going  through  some  letters  my 
father  had  received  in  1851  from  just  over  the  line  in  Ver- 
mont, this  little  phrase  trom  a  school  girl :  **  I  sit  myself  ex- 
pressly for  the  purpose  to  finish  this  letter,  which  has  been 
long  l^egun.  I  go  to  school  to  Mr.  Wells,  and  study  parsing, 
philosophy,  grammar  and  pencilling."  Does  it  not  read  like 
a  phrase  out  of  the  old-time  complete  letter  writer?  And 
I  am  wondering  how  much  the  creative  instincts  of  that  child 
were  developed.  I  had  the  opportunity  one  month  ago  of 
visiting  with  the  child,  or  the  woman  who  as  a  child  wrote 
that  letter,  and  talking  with  her  about  the  growth  of  educa- 
tional factors  in  that  very  town  where  she  still  lives,  and  it 
was  a  revelation  as  to  the  change  of  front  in  the  schools. 

Fourth,  to  give  practice  in  failure  and  success.  I  like 
that  word  failure  there, — to  give  practice  in  failure  and 
success.  Perhaps  I  should  not  quite  say  to  give  practice  in 
failure,  but  to  give  the  educational  practice  and  discipline 
which  comes  from  failure,  thus  developing  the  ability  to 
overcome  disaster  early  in  life.     I  wonder  whether  one  rea- 
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son  why  the  farmer  boy  becomes  a  forceful  and  strong  char- 
acter when  he  comes  to  the  city  is  not  because  he  has  had 
lessons  in  failure,  and  possibly  later  in  successful  efforts  he 
has  overcome  it?  We  have  some  fast  crews  at  Cornell 
University,  and  we  have  been  in  the  habit  during  the  past 
few  years  of  defeating  other  crews.  This  last  year,  how- 
ever, we  were  defeated  by  our  neighbor,  the  Syracuse  Uni- 
versity. Of  course  the  young  men  felt  blue.  I  said  to  some 
of  them,  who  talked  with  me  about  it,  that  I  was  exceed- 
ingly glad  they  wei-e  defeated,  — which  did  not  increase  my 
popularity  with  the  students,  —  and  for  two  reasons  :  first, 
that  in  intercollegiate  sports  one  university  should  not  take 
all  the  honors ;  and,  in  the  second  place,  the  discipline  of 
defeat  has  an  educational  value.  The  value  is  in  the  dis- 
cipline of  the  defeat.  The  farmer  boy  works  under  hard 
conditions  many  times,  and  perhaps  he  may  fail ;  but,  after 
all,  he  is  guided  by  a  kind  mother  and  a  strong  father,  who 
work  for  the  strength  of  character  and  the  honesty  of  pur- 
pose of  the  young  man.  And  is  not  that  one  reason  why 
the  Xew  England  people  have  conquered  the  west  as  they 
have? 

Fifth,  to  train  the  student  in  ways  and  methods  of  acquir- 
ing information  for  himself,  and  incidentally  to  acquaint  him 
with  the  manner  in  which  information  was  originally  acquu*ed 
and  the  world's  stock  of  knowledge  has  been  accumulated. 
Is  it  not  the  object  of  our  schools  to  develop  in  the  young 
man  the  power  to  store  his  mind  with  information  ?  It  is  a 
very  important  part  of  education,  which  I  do  not  wish  to 
minimize ;  but,  after  all,  the  school  must  develop  this  power 
that  he  may  acquire  information  for  himself.  A  person 
wrote  to  me  a  while  ago,  '*  My  ducks  are  dying ;  what  shall 
I  do  with  them?"  I  said,  ''Bury  them."  And  then  a 
farmer  said,  "  The  ends  of  my  apple  limbs  are  dying ;  what 
shall  I  do  ?  "  I  said , ' '  What  are  they  dying  with  ?  "  ' '  I  don't 
know,"  he  said;  "I  want  you  to  tell  me."  "Well,  have 
you  examined  them  ?  "  "  No,  I  just  saw  them  from  the  barn- 
yard." The  farmer  can  never  solve  his  own  problems  until 
he  gets  into  the  habit  of  acquiring  information  for  himself, 
—  see  the  things,  and  know  what  he  sees.     And  the  schools 
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should  develop  that  power.  I  do  not  care  so  much  whether 
the  training  comes  in  merely  what  we  call  practical  direc- 
tions. I  do  not  care  whether  the  particular  insect  the  school 
takes  up  is  the  potato  bug,  or  an  insect  that  has  no  such 
economic  properties,  if  only  he  gets  the  power  of  arriving 
at  the  information  first  hand,  —  getting  it  for  himself. 

Sixth,  to  connect  the  school  with  real  life,  and  to  make 
the  value  and  need  of  schooling  the  more  apparent.  Schools 
should  not  be  exotic.  The  land  grant  colleges  established 
on  the  proceeds  of  the  land  grant  of  1862  have  gone  through 
a  long  experimental  era,  and  I  fear  that  for  many  years 
many  of  them  did  not  connect  themselves  with  real  life  ex- 
cept in  a  theoretical  way.  And  the  reason  why  these  agri- 
cultural colleges  are  now  growing  so  rapidly  is  because  the 
people  feel  that  they  are  articulating  with  the  real  problems 
of  the  people,  and  are  getting  hold  of  the  real  conditions 
in  life. 

Seventh,  as  an  avenue  of  conmiunication  between  the 
teacher  and  the  pupil,  it  being  a  field  in  which  the  pupil  will 
likely  have  a  larger  bulk  of  information  than  the  teacher,  — 
almost  heresy  !  —  but  which  the  teacher  can  help  to  more 
exact  knowledge.  This  is  the  question  of  co-operation  be- 
tween the  teacher  and  the  pupil. 

I  am  wondering  whether  those  categories  do  not  impress 
you  with  the  fact  that  is  accepted  by  Superintendent  Bayliss 
of  Illinois,  —  that  the  agricultural  work  is  not  valuable,  and 
is  not  put  in  the  schools  merely  for  the  purpose  of  turning 
out  farmers  or  for  the  purpose  of  developing  special  agricul- 
tural schools  for  such  training?  I  more  and  more  feel  that 
this  new  type  of  teaching  is  never  going  to  come  so  long 
as  we  have  "rural "  schools.  I  am  wondering  whether  the 
rural  school  is  not  a  passing  institution  ?  The  country  nmill 
has  largely  ceased  to  exist.  Wliat  the  country  mill  did  as 
a  separate  entirety  or  organization  now  may  be  done  a  good 
deal  better,  more  economically,  more  quickly,  as  one  snaall 
part  of  a  larger  organization  in  city  or  country.  I  am  won- 
dering whether  the  one-teacher  country  school  is  not  a  pass- 
ing institution,  and  whether,  if  we  were  to  differentiate  our 
schools  in  order  to  take  up  different  lines  of  work,   the 
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subject  of  consolidation  of  rural  schools  must  not  very 
largely  precede  it,  in  order  that  we  may  have  stronger  in- 
dividaal  school  units?  The  teacher  in  the  school  of  one 
teacher  teaches  everything,  fix>m  arithmetic  to  physiology 
and  from  algebra  to  history ;  and,  although  this  person  may 
be  an  excellent  teacher,  I  am  wondering  whether  or  not  her 
eneigies  can  be  the  most  effectively  engaged  over  such  a  very 
wide  range  of  subjects?  I  do  not  care  so  much  primarily 
whether  the  teacher  has  the  special  knowledge,  as  I  do 
whether  she  is  a  good  teacher,  and  has  the  enthusiasm  and 
the  point  of  view ;  but  she  cannot  have  the  enthusiasm  and 
point  of  view  on  all  kinds  of  subjects.  Our  curriculums  are 
overcrowded.  How  can  we  ever  put  any  new  studies  in  the 
elementary  schools?  That  is  the  one  objection  to  the  agita- 
tion for  agricultural  subjects.  I  am  going  to  read  you  the 
subjects  that  are  taught  in  New  York  rural  schools.  I  am 
sure  you  will  agree  with  me  that  you  would  not  wish  to 
eliminate  any  one  of  those  studies. 

Reading?  Certainly  not.  Writing?  No.  Spelling? 
Esvsential.  English?  Essential.  Arithmetic?  Essential. 
Geography  ?     Essential . 

Drawing?  Yes.  I  look  upon  drawing  not  as  a  means  of 
training  young  people  to  be  artists,,  but  as  a  means  of  devel- 
oping self-expression.  What  do  I  speak  for?  Merely  to 
express  myself.  I  am  making  a  very  unsuccessful  effort  at 
the  present  time,  but  I  am  making  the  effort, — you  see  that 
it  is  laborious.  Why  do  I  write  ?  To  express  my  ideas  in 
another  way.  Why  do  I  draw  with  pen  or  pencil?  To 
express  my  ideas.  Now  and  then  some  child  develops  a 
particular  knack  for  representing  emotions  and  human  ideas 
in  pen  and  ink.  That  person  may  be  an  artist,  as  another 
by  means  of  writing  may  become  a  litterateur,  and  another 
from  speaking  may  become  an  orator.  I  think  there  are  at 
least  three  fundamental  modes  of  expression,  —  speech  and 
writing  and  drawing ;  I  think  drawing  is  fundamental. 

Not  very  long  ago,  in  one  of  the  teachers'  institutes  in 
New  York  State,  which  I  attended,  one  of  our  teachers  was 
i^peaking  of  drawing,  and  drew  on  the  blackboard  a  very 
excellent  picture  of  what  she  had  seen  a  child  draw  not  so 
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very  long  since.  You  know  aboat  the  picture,  —  there  was 
a  circle  and  two  dots,  and  a  line  down  the  middle,  then  two 
lines  towards  the  bottom  and  two  at  the  side ;  that  rep- 
resented a  man.  The  audience  laughed  when  she  said  that 
was  a  good  piece  of  work ;  and  she  said  :  *'  It  is,  because  it 
represents  that  that  child  in  the  second  grade  had  that  idea 
of  a  man.  He  has  arms  and  legs.  Later  on,  the  child  will 
have  an  appreciation  of  clothing  or  of  a  hat,  or  something 
else."    But  we  teach  so  much  outside  the  child's  realm ! 

Physiology?    Perhaps.     History?     Yes. 

Civil  government  ?  .  Yes .  I  wish  to  comment  on  the  words 
'*  civil  government."  In  Europe  this  last  summer  I  sought 
to  find  out  what  books  they  used  in  civil  government.  I 
did  not  find  a  school  in  which  it  was  taught,  —  an  elementary 
school.  I  went  to  book  store  after  book  store,  asking  for 
some  simple  book  that  would  give  me  an  idea  of  the  funda- 
mental principles  of  the  government,  and  they  said,  ^*  We 
don't  know  of  any  such  book."  And  I  said:  "I  know  of 
one  published  in  Boston,  but  I  would  like  one  published 
here.  What  do  your  children  study  in  school?"  "Why, 
they  don't  study  those  things  ;  those  are  taken  for  granted." 
Of  course  every  citizen  in  America  is  a  potential  president. 

I  wonder  if  the  new  points  of  view^  in  regard  to  the  one- 
teacher  school  I  am  talking  about  are  not  to  come  rather 
more  by  a  change  in  the  method  of  treating  the  subjects 
which  are  now  there,  than  merely  by  forcing  new  subjects  in  ? 
I  wonder  if  this  arithmetic  cannot  be  expressed  very  largely 
in  terms  of  rural  problems?  I  wonder  whether  this  reading, 
which  runs  from  the  first  grade  to  the  eighth,  cannot  be  in 
part  reading  that  has  to  do  with  country  problems,  quite  a:^ 
well  as  history  and  literature,  —  never  cutting  out  history 
and  literature  entirely?  Then,  when  it  comes  to  the  higher 
school,  of  course  we  can  have  our  special  courses  of  instruc- 
tion. Many  of  the  schools  in  the  west  are  putting  in  agri- 
cultural courses  at  the  present  time.  I  am  not  sure  that  it 
is  all  going  to  stand  or  be  permanent. 

I  am  going  to  read  you  a  course  of  study  that  is  being 
taught  in  an  academy  in  New  York  State,  three  miles  from 
the  New  York  line ;  this  is  the  academy  of  which  I  spoke 
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to  you  a  moment  ago.  Here  is  an  eighty- weeks  course  of 
agriculture,  running  over  a  period  of  two  years ;  forty  of 
these  weeks  are  being  taught  this  present  winter.  That  is 
to  say,  the  pupils  Tvho  are  in  these  courses  of  agriculture 
take  nothing  else  ;  they  are  equivalent  to  the  last  two  years 
of  the  high  school.  This  year  is  being  taught  twenty 
weeks  of  soil,  its  cultivation  and  its  composition,  together 
with  some  experiments;  also  ten  weeks  on  dairying,  the 
types  of  dairy  cows,  the  foods,  the  stables,  the  production 
of  butter  and  cheese  and  the  use  of  skim  milk,  —  and  the 
joung  men  exj)ect  to  utilize  as  a  laboratory  the  creamery  in 
their  town ;  and  ten  weeks  of  seed,  grass  and  fertility. 
That  is  the  instruction  that  is  being  given  this  year.  I 
do  not  commend  it,  necessarily,  but  only  state  it  as  an  illus- 
tration that  something  is  being  done  in  New  York  State. 
The  next  will  be  ten  weeks  on  orchards,  ten  weeks  on  farm 
buildings,  and  twenty  weeks  on  poultry,  beef  cattle,  hogs, 
sheep  and  horses. 

We  have  also  in  New  York  State  an  academy  which  has 
an  endowed  department  of  agriculture,  —  the  only  endowed 
department  of  its  kind  in  the  State,  as  far  as  I  know,  in  the 
pablie  schools.  It  has  a  four-years  course  of  agriculture, 
and  there  are  four  terms  in  the  year,  running  through  the 
sixteen  quarters.  In  the  first  year  the  agriculture  is  geology 
and  &rm  buildings ;  the  other  subjects  are  English,  arith- 
metic, physical  geography,  drawing  and  the  like.  The  second 
year  the  agriculture  is  in  the  form  of  zoology,  entomology, 
dairy  husbandry,  horticulture,  soils  and  fertilizers,  poultry 
kee])ing,  physics  as  relating  to  agriculture,  and  certain  other 
subjects. 

Xow,  the  difficulty  with  us  in  New  York  State  is  that  our 
State  syllabus  does  not  include  such  subjects  as  these;  so 
that,  while  these  subjects  may  be  introduced  in  the  schools, 
at  the  same  time  they  are  gratuitous  and  supplementary. 
1  think  there  will  be  great  cliange  soon  in  that  regard.  I 
should  not  like,  as  I  said  before,  to  see  any  agriculture 
fofied  into  any  school  by  mere  law.  I  would  like  to  see 
the  opportunity  given  whereby  nature-study  would  be  taught 
up  to  the  fifth  and  sixth  grade,  we  will  say ;  then  let  it  go 
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into  those  schools,  city  or  country,  that  desire  to  take  it  up 
under  equal  conditions  with  any  other  subject  in  those 
schools ;  and  then  let  the  process  of  evolution  do  the  rest. 
And  I  should  hope  that  these  subjects  would  be  discussed, 
and  intimately,  by  the  agricultural  people  of  the  State. 

One  other  subject  I  would  speak  about,  and  that  is,  the 
question  as  to  whether  or  not  we  shall  have  separate  schools 
for  the  instruction  in  agriculture.    Upon  that  question  I  am 
not  going  to  express  any  decided  opinion  at  the  present 
time,  although  I  have  some  opinions.    I  think  that  question 
is  of  secondary  consideration.     I  think  the  first  consider- 
ation is  that  the  schools  of  the  Commonwealth  should  be 
open  to  agriculture  and  nature-study,  such  as  I  suggest,  on 
equality  with  other  subjects  ;  and  then,  after  that  transpires, 
if  it  is  thought  to  be  desirable  to  have  certain  special  schools 
to  teach  agriculture,  that  question  can  come  up  for  special 
consideration.     But  I  should  he   very   sorry  to  have  any 
popular  demand  in  the  eastern  States  whereby  all  agricul- 
tural instruction  would  be  relegated  to  special  schools,  and 
not  be  put  on  a  parity  with  the  other  instruction  of  the 
common  schools.     In  other  words,  I  do  not  believe  in  putting 
all  the  agricultural  students  off  by  themselves,  and  putting 
tags  in  their  ears.     I  would  want  them  to  feel  that  they 
have  the  same  opportunity  in  the  public  schools  that  other 
children  have  in  other  studies.     Then  the  time  may  come, 
and  very  possibly  will,  when  for  more  special  training  in 
certain  regions  we  may  need  supplementary  institutions,  in 
which  agriculture   and   domestic  science  and   some   other 
studies  are  taught. 

These,  then,  are,  in  a  very  brief  and  imperfect  way,  some 
of  my  own  opinions  and  points  of  view  in  regard  to  the 
study  of  agriculture  in  our  schools ;  and  I  wish  to  say,  in 
closing,  that  the  subject  is  on  for  discussion,  and  any  indiffer- 
ence on  the  part  of  •school  teachers  or  indifference  on  the 
part  of  farmers  cannot  stop  the  discussion,  —  it  is  in  the  air. 
A  few  of  the  States  have  adopted  text  books ;  whether  that 
is  wise  or  not,  I  am  not  going  to  say.  Some  of  them  have 
enacted  laws  compelling  the  teachers  who  seek  certificates 
for  certain   grades   to   pass   examinations   in    agriculture ; 
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whether  that  is  wise  or  not,  I  am  not  going  to  say.  Of 
all  the  sabjects  that  are  now  before  the  farmers  in  the 
country,  I  believe  those  that  are  uniformly  awakening  the 
most  interest  are  the  ones  that  have  to  do  with  questions 
of  education ;  because  the  farmer  has  come  to  think  that, 
unless  he  has  the  same  intellectual  opportunities  that  any 
other  man  has  in  the  community,  he  cannot  hold  his  own. 
In  other  words,  agriculture  is  put  upon  an  intellectual  plane  ; 
and  the  young  people  must  feel  that  the  school  and  all  the 
interests  that  make  for  better  country  life  recognize  the  im- 
portance of  the  agricultural  affairs  in  the  same  way  that  they 
recognize  the  importance  of  any  other  subject  that  makes  for 
the  weal  and  the  welfare  of  the  nation. 

The  Chair*  This  subject  is  now  open  for  discussion,  and 
we  shall  be  glad  to  hear  from  any  one  who  feels  like  taking 
part  in  it. 

Mr.  B.  P.  Ware  (of  Marblehead).  You  all  know  that 
it  has  become  a  fad  for  public  speakers  on  agriculture  to 
encourage  the  introduction  of  agriculture  in  our  common 
schools  as  a  remedy  or  answer  to  the  question.  What  shall 
we  do  to  keep  our  boys  upon  the  farm  ?  I  have  never  felt 
in  sympathy  with  this  fad,  because,  in  the  first  place,  it  is 
impractical.  Agriculture  is  too  broad  a  subject  to  be  handled 
bv  our  children  ;  it  opens  a  field  for  the  practical  application 
of  all  of  our  natural  sciences.  Yet,  while  we  should  not 
introduce  agriculture  as  such  in  our  common  schools,  our 
reading  books,  our  arithmetic  examples,  might  have  an  agri- 
cultural tendency.  I  do  approve  of  the  introduction  of 
nature-study,  teaching  nature's  laws.  This  may  be  made 
veiy  simple  and  exceedingly  interesting  to  children.  The 
lecturer  spoke  of  the  importance  of  the  different  methods 
of  education.  He  spoke  of  drawing  as  an  important  study 
in  our  schools.  I  am  aware  that  many  feel  that  it  is  only 
for  the  idea  of  developing  artists,  but  he  tells  us,  and  I 
know  from  my  own  experience,  that  it  is  a  valuable  method 
of  expression. 

Prof.  F.  A.  Waugh  (of  Amherst) .  In  the  State  of  Kan- 
i^  the  superintendent  of  instructors  goes  about  from  school 
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to  school  to  see  how  the  schools  are  getting  along.  He 
went  into  a  country  school  one  day,  and  seeing  the  word 
"average"  on  the  board,  asked,  "What  is  an  average?" 
They  didn't  know.  Finally  one  boy  put  up  his  hand  to 
signify  he  knew,  and  when  asked,  replied,  "An  average  is 
what  a  hen  lays  an  egg  on."  As  there  seemed  to  be  a  good 
deal  of  surprise  aroused  at  that,  the  boy  said,  "  I  can  show  it 
to  you  in  the  book,"  and  he  turned  to  a  page  and  pointed  to 
the  sentence,  "  A  hen  lays  three  eggs  a  week,  on  an  average/* 

Now,  there  was  a  problem  expressed  in  agricultural  terms, 
— just  exactly  what  Professor  Bailey  has  been  pleading  for, 
and  it  accomplished  exactly  the  opposite  result.  I  didn't 
bring  it  up  because  it  was  a  famous  case,  but  because  it  does 
give  point  to  the  consideration  that,  if  the  study  of  agricul- 
ture in  our  schools  is  to  be  a  mere  matter  of  memory,  it  is  of 
no  more  value  in  the  public  school  than  anything  else ;  and  if 
it  is  a  question  of  simply  putting  things  in  agricultural  terms, 
we  have  not  accomplished  anything  at  all. 

He  spoke  of  the  spirit  which  the  school  must  maintain, 
which  is  a  much  greater  thing.     He  said  what  appeals  to  me 
much  more  strongly,  that  there  is  no  need  of  forcing  agri- 
culture into  the  schools,  and  he  doesn't  believe  in  it.     I 
don't  believe  in  it.     But  there  is  one  aspect  of  this  question 
which  I  think  can  be  believed,  and  that  is,  the  pedagogical 
value  of  agiiculture,  —  its  teaching  value,  the  educational 
value  of  it.     You  know  some  other  subjects  are  put  into  the 
curriculum  partly  on  that  account.     There  is  a  gentleman 
here  this  morning  who  is  very  much  interested  in  this  mat- 
ter, and  he  ought  to  be  arguing  this,  instead  of  myself.     He 
tells  me  they  had  actually  forced  Latin  into  the  eighth  and 
ninth  grades  of  the  schools  in  his  section.     And  why?     For 
two  reasons,  one  that  was  given  and  the  other  a  reason  that 
was  operative.     Both,  I  believe,  had  some  influence  ;  but 
the  reason  given  was  that  the  teaching  of  Latin  had  a  very 
great  educational  value  and  the  other  was  that  the  pupils 
could  get  along  so  they  could  go  to  Harvard  soon.     I  think 
these  things  train  the  mind  just  exactly  as  much  as  Latin, 
and  a  good  deal  more.     A  man  catches  a  toad  and  exj>lains 
what  the  toad  is  doing  and  about  his  habits  of  life,  and 
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that  means  something  to  the  youngster.  He  thinks  about 
it,  and  that  is  the  main  thing ;  it  fills  his  mind  with  ideas. 
And,  after  all,  ideas  are  the  basis  of  education. 

I  think  we  can  test  this  matter.  I  have  seen  men  who 
graduated  from  colleges  in  different  parts  of  the  country ;  I 
have  seen  graduates  of  agricultural  colleges.  Of  course  you 
won't  expect  me  to  say  anything  but  that  the  agricultural 
boys  are  a  long  ways  in  the  lead,  but  I  say  it  because  I 
believe  it,  most  emphatically.  And  it  is  because  they  see 
things  they  can  understand,  and  it  awakens  ideas  in  their 
minds.  I  have  had  numerous  opportunities  to  see  these 
joang  men  come  into  contact  and  competition  with  each 
other  in  a  business  way,  and,  while  it  is  very  hard  to  strike 
an  average  in  such  things,  it  has  always  seemed  to  me  that 
the  boys  who  were  trained  by  coming  into  contact  with 
things  they  understood  have  the  preference.  They  are  better 
educated  men  when  they  get  through  than  if  they  took  the 
classical  education.  I  don't  want  to  speak  slightingly  of 
the  classical  education,  because  I  think  it  was  a  good  thing 
— a  hundred  years  ago.  I  speak  as  I  do  because  these 
things  give  an  education.  They  are  the  best  sort  of  things 
to  train  the  man,  to  train  the  mind.  So  I  tliink  we  would 
have  a  certain  justification  in  putting  agriculture  in  the  com- 
mon schools,  because  it  trains  the  mind,  and  not  for  a  mere 
sentimental  purpose. 

Mr.  S.  H.  Reed  (of  West  Brookfield).  I  would  like  to 
speak  a  good  word  for  the  public  school  teacher.  I  see 
evidences  all  along,  here  and  there,  in  Massachusetts,  that 
there  are  scattered  about  teachers  interesting  their  pupils  in 
nature  study.  They  commence  with  the  birds,  and  then 
take  the  flowers  and  plants.  I  know  when  one  of  my 
daughters  was  in  school  the  scholars  were  all  anticipating 
spring,  so  they  could  take  up  nature  study  again.  I  had 
some  friends  down  in  Virginia,  and  wrote  to  them,  asking 
them  to  collect  twenty-five  varieties  of  flowers,  with  their 
branches,  that  were  in  blossom  at  that  time,  which  was  in 
March.  They  gathered  them,  and  soon  after  they  were 
taken  to  that  school,  and  the  children  commenced  about 
four  weeks  ahead  of  time  that  year. 
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This  thing  has  been  carried  along  in  other  lines.  I  saw 
a  collection  made  by  a  boy  of  all  the  different  kinds  of  wood 
that  grow  in  this  section.  Now,  there  are  many  of  us  who 
go  put  driving  and  take  our  children,  and  teach  them  so 
they  can  name  every  tree  by  its  bark  and  leaves  ;  and  there 
are  many  teachers  who  follow  along  these  lines,  too.  I  was 
very  much  interested  lately  in  a  little  incident.  We  had 
a  very  successful  teacher,  country  bred,  who  asked  each 
scholar  to  collect  various  objects  showing  the  products  of 
our  country, — mineral,  and  so  on.  My  boy  selected  the 
agricultural  objects,  and  I  was  enabled  to  help  him  by  the 
agricultural  bulletins  that  come  to  us  so  freely.  He  in- 
cluded cattle,  sheep,  hogs  and  the  cereals ;  and  the  footing 
was  something  enormous.  And  when  it  was  read  in  school, 
with  the  mineral  and  other  products  of  the  manufacturer  and 
so  on,  in  the  United  States,  the  teacher  thanked  the  boy, 
saying  that  that  was  valuable  information  ;  and  it  was  shown 
clearly  to  the  school  that  the  former  has  his  place  in  the 
United  States,  and  ought  to  be  recognized. 

I  want  to  ask  the  speaker  one  question.  Hasn't  the  time 
come  now  when  it  is  generally  recognized  that  scholars  in 
agriculture  as  well  as  the  sciences  can  hold  their  own,  in 
liberal  education,  with  those  who  take  a  simple  economic 
course  ? 

Professor  Bailey.  I  think,  sir,  in  answer  to  your 
question,  I  shall  have  to  express  an  opinion.  I  believe 
thoroughly  with  Professor  Waugh  that  these  men  who  have 
had  an  agricultural  education  are  just  as  well-educated  men, 
as  measured  by  the  ability  they  have  to  handle  their  own 
affairs,  as  measured  by  the  breadth  of  their  horizon,  as  the 
men  who  have  received  an  economic  training.  I  don't  believe 
that  our  agricultural  work  in  the  boys  has  always  been  of 
equal  pedagogical  value,  — perhaps  it  isn't  at  the  present  day ; 
but  I  think  on  the  average  it  is.  And  certainly  the  methods 
of  handling  agricultural  subjects,  as  they  are  now  handled  in 
all  the  best  agricultural  colleges,  will  train  a  man^s  mind  as 
effectively,  will  give  him  as  intimate  a  hold  on  life  and  as 
broad  a  reach,  as  anything  else  that  could  be  put  into  the 
school. 
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Mr.  J.  T.  CoRLEw  (of  Wayland) .  I  would  like  to  thank 
Professor  Bailey  for  the  suggestions  that  he  made  along  the 
lines  of  geography  and  arithmetic,  especially  that  idea  of 
substitution  of  arithmetic,  taking  out  some  of  those  subjects 
that  have  been  dead  and  buried  for  the  last  fifty  years,  and 
putting  in  their  places  live  issues.  And  it  seems  to  me  that 
he  could  have  gone  a  little  further,  and  used  the  term  ^*  elim- 
ination," for  the  demands  of  arithmetic  for  to-day  are  not  the 
demands  of  arithmetic  of  fifty  years  ago.  To-day  we  are 
teaching  in  our  schools  two  kinds  of  arithmetic,  —  mental 
arithmetic  and  detrimental  arithmetic ;  and  we  are  teaching 
about  four  detrimentals  to  one  mental.  I  mean  we  are  teach- 
ing a  lot  of  stuff  that  hasn't  any  practical  value ;  and  if  we 
could  eliminate  it,  and  do  what  Professor  Bailey  said,  sub- 
stitute for  the  dead  arithmetic  a  live  arithmetic,  we  would 
have  more  time  for  nature  study.  We  would  have  more 
time  to  look  at  the  great  book  "  out  doors,"  which  we  shut 
out  from  the  life  of  the  child  by  a  dead  world  of  books. 
Books  are  all  right  in  their  place,  but  there  is  a  big  book 
out  doors  that  has  all  the  elements  in  it  for  any  kind  of  an 
education,  whether  it  be  arithmetic,  language  or  what. 

Mr.  Potter.  I  would  like  to  ask  Professor  Bailey  his 
opinion  of  the  results  obtained  in  one  country  in  Europe,  as 
he  observed  them.  I  have  understood,  from  reading  and 
otherwise,  that  in  Holland  agriculture  is  taught  in  the  pub- 
lic schools,  and  that  every  teacher  who  applies  for  a  position 
has  to  be  examined  and  pass  an  examination  showing  that  he 
is  competent  to  teach  agriculture  as  well  as  other  branches  of 
learning.  I  have  also  understood  that  in  the  theological 
colleges  agriculture  is  taught,  in  order  that  the  gi*aduate, 
when  he  becomes  a  pastor,  may  be  fitted  to  teach  his  parish- 
ioners the  elements  of  agriculture.  Now,  if  that  is  so,  we 
have  one  country  in  the  world  which  is  perhaps  better  edu- 
cated in  agriculture  than  any  other,  and  the  farmers  have 
control  of  things,  and  are  in  many  cases  graduates  of  col- 
leges. As  a  result  of  this  education,  the  production  of  a  cow 
in  Holland  averages  three  times  the  production  of  a  cow  in 
this  country.  And  we  also  find  that  that  country  sustains 
a  population  four  times  as  dense  as  it  is  in  Massachusetts. 
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Everybody  seems  to  have  enough  to  do,  and  enough  to  eat. 
I  would  like  to  ask  Professor  Bailey  if  he  has  observed  on 
the  ground  any  of  these  things,  and,  if  true,  why  is  it  not 
a  good  argument  in  &vor  of  teaching  the  elements  of  agri- 
culture in  our  common  schools  ? 

Professor  Bailey.  It  is  a  very  difficult  question,  —  in 
feet,  an  exceedingly  difficult  question.  I  have  given  some 
attention  to  the  condition  of  agricultural  teaching  in  some 
of  the  public  schools  in  Europe,  never  specifically  in  Hol- 
land, although  I  have  visited  the  country  two  or  three  times. 
I  have,  however,  in  Germany.  There  they  do  give  a  great 
deal  more  instruction  in  the  common  schools  on  the  line^) 
of  agriculture  than  we  do.  The  instruction  they  receive  in 
the  common  schools  is  ordinarily  first  class,  and  puts  the 
pupil  in  touch  with  the  real  problems  existing  there,  to  a 
large  extent ;  but  one  difficulty  is,  that  the  effect  of  that  is 
very  largely  minimized  by  the  social  condition  of  the  country, 
particularly  if  the  pupils  belong  to  the  peasant  class.  One 
reason,  in  my  opinion,  why  the  agricultural  production  is  so 
much  greater  in  the  old  world,  is  because  of  the  fact  that  the 
population  is  so  dense  that  the  mere  struggle  for  existence 
compels  it.  That  is  partly  a  social  and  largely  an  economic 
question,  and  not  wholly  a  pedagogical  one. 

Much  has  been  said  of  teaching  agriculture  in  the  schools 
of  France  and  Germany,  and  even  in  the  schools  of  Austria, 
also  in  Denmark.  We  are  a  long  way  behind  the  European 
nations  in  agricultural  instruction.  We  have  no  schools  in 
this  country  where  one  can  go  and  learn  merely  husbandry 
or  the  pruning  of  fruit  trees,  and  there  are  such  schools  in 
.the  old  world  ;  they  are  a  special  branch  of  work. 

I  don't  wish  to  be  misunderstood  about  advising  the  intro- 
duction of  agriculture  in  our  schools,  —  I  do  believe  in  the 
introduction  of  subjects  of  that  kind  ;  but  my  point  is,  I  do 
not  believe  in  forcing  them  in,  and  teaching  them  as  profes- 
sional subjects.  I  should  like  to  have  the  opportunity  of 
developing  them  in  a  normal  and  natural  way,  as  other  sub- 
jects are  developed  in  our  schools. 

Mr.  F.  A.  Bliss.  I  came  here  to-day  almost  on  purpose 
to  hear  Professor  Bailey's  address,  because  I  have  found  in 
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my  own  commuDity  there  is  a  most  decided  mind  upon  the 
part  of  the  people  that  some  phase  of  agriculture  should  be 
taught  in  the  schools.  I  attended  an  open  meeting  in  one 
of  our  granges  two  weeks  ago,  and  the  superintendent  of 
schools  in  the  town  of  Attleborough  was  the  gentleman  who 
gave  the  address.  His  subject  was  the  subject  we  are  talk- 
ing about  to-day.  He  showed  that  he  was  very  much  inter- 
ested in  the  introduction  of  agriculture  in  the  schools,  and 
bad  tried  to  carry  it  out  this  last  year.  After  his  address 
several  statements  were  made  by  practical  faimers  in  the 
audience.  He  then  arose  and  made  this  statement,  that  the 
great  obstacle  in  the  way  of  introducing  agriculture  into  our 
schools  was  the  fact  that  the  teachers  were  not  prepared  to 
teach  it,  from  the  superintendent  down.  I  have  talked  with 
a  good  many  teachers  in  regard  to  this  matter,  and  they  all 
told  me  they  would  like  to  teach  it,  and  would  be  interested 
in  it,  but  they  were  not  prepared  to  teach  it. 

There  seems  to  me  to  be  one  special  reason  why  it  should 
be  taught.  There  is  a  changed  condition  in  our  schools  from 
fifty  years  ago.  I  have  a  school  in  mind,  —  it  is  a  school 
that  my  daughter  is  teaching.  She  has  twenty-nine  pupils, 
twenty-five  of  whom  are  foreigners,  mostly  Portuguese. 
There  is  a  Portuguese  settlement  near  by.  Those  Portu- 
guese children  will  attend  the  school,  the  grammar  grades, 
perhaps,  just  a  few  years ;  nine-tenths  of  them  will  then  be 
compelled  to  earn  a  livelihood.  It  seems  to  me  that  the 
successful  man  is  a  better  citizen  than  an  unsuccessful  one ; 
and  it  seems  clear  to  me  that,  if  those  Portuguese  children 
could  be  taught  the  simple  elements  of  agriculture,  so  that 
they  would  know  more  than  the  average  farmer  knows  to-day 
in  regard  to  the  conditions  of  the  soil^  in  regard  to  plant  food 
and  a  hundred  other  simple  things,  they  would  be  very  much 
better  citizens  than  if  they  grow  up  in  ignorance.  They  can 
btudy  in  these  schools  the  rivers  and  mountains  of  Alaska, 
and  will  forget  them  in  twenty-four  hours ;  but  going  to 
!K;hool  from  the  little  &rm  where  their  parents  are  tilling  the 
soil,  they  will  be  interested,  and  doubly  interested,  in  the 
subjects  of  agriculture,  if  they  are  taught  in  the  school. 

Dr.  H.  H.  GooDELL   (president  Massachusetts  Agricul- 
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tural  College).  There  are.  two  points  that  I  want  to  speak 
of,  and  just  for  a  moment.  One  is  the  influence  of  the  parent 
upon  the  child.  If  you  had  been  in  my  place,  and  had  heard, 
not  once  but  time  and  time  again,  ladies  who  brought  their 
sons  to  college  say,  ''  I  don't  wish  my  son  to  become  a 
farmer ;  it  is  too  hard  work,  and  I  wouldn't  wish  for  any 
one,  a  son  or  daughter,  to  take  it  up  for  a  profession,"  you 
would  understand  what  that  means. 

The  other  point  is  in  reference  to  colleges.  I  believe  there 
is  a  field  for  our  college,  and  not  simply  for  the  young  men 
who  go  there,  but,  I  am  happy  to  say,  for  the  young  women 
who  are  going  there.  As  yet  no  woman  has  graduated,  but 
at  the  close  of  this  next  year  there  will  be  two  go  out,  and 
later  on  others.  I  hope  that  some  of  them  will  take  up  for 
their  profession  that  of  teaching.  I  think  they  will  be  not 
only  fitted,  but  well  fitted,  to  give  instruction  on  this  very 
line. 

There  is  one  thing  that  I  should  regret  very  much,  and 
that  is,  the  forcing  of  this  education  in  agriculture  into  the 
elementary  schools.  I  believe  that  we  must  grow  up  to  it. 
I  don't  believe  as  yet  that  the  schools  are  ripe  for  it.  If  this 
thing  is  forced  in,  and  the  teachers  are  compelled  to  take  up 
a  subject  about  which  they  know  nothing,  it  will  be  simply 
distasteful  work  to  them,  and  they  will  not  teach  it  with  the 
enthusiasm  that  they  do  other  matters  and  other  subjects; 
and,  being  in  that  position,  they  will  inevitably  fall  into  the 
same  error  in  which  I  did.  I  had  been  teaching  perhaps  ten 
years,  and  I  had  a  very  bright  class,  with  of  course  the  usual 
exceptions,  as  you  will  see.  I  had  the  subject  of  the  Cru- 
sades, and  took  it  up  at  length.  I  think  I  discussed  it  for 
five  or  six  days,  and  then  had  an  examination  with  the  class, 
and  they  did  fairly  well.  But  about  three  days  afterwards 
I  met  my  Waterloo.  I  was  going  down  town,  and  one 
of  the  members  of  the  class  asked  me  if  he  could  have  the 
privilege  of  walking  down  and  talking  with  me.  I  said, 
"Most  certainly,"  and  he  said,  ''Now,  Professor,  there  is 
one  question  I  want  to  ask  you ;  perhaps  you  will  think  it 
a  little  strange,  but,  hang  it  all,  what  is  a  Crusade,  any- 
how ?  " 
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Dr.  W.  H.  Jordan  (Geneva,  N.  Y.).  We  have  from  the 
first  prejudiced  our  case  with  educators  and  with  a  large  por- 
tion of  the  public  by  the  application  of  a  class  name  to 
knowledge  and  education  that  has  the  broadest  application. 
What  we  wish  to  do  is  to  teach  the  boys  and  girls  their  rela- 
tion to  themselves,  to  their  environment,  and  to  give  them 
power  of  momentum  in  particular  directions.  In  teaching 
the  sons  and  daughters  of  rural  people,  we  are  teaching  those 
who  will  be  farmers,  physicians,  merchants,  lawyers,  states- 
men and  even  politicians,  and  we  want  to  bring  them  in 
touch  with  life.  When  you  have  brought  a  boy  in  touch 
with  life,  so  that  he  sees  dignity  in  common  things,  then  you 
have  given  him  a  momentum  over  the  fiu:m,  if  that  is  where 
he  belongs,  and  you  have  given  him  a  momentum  possibly 
in  other  directions. 

Mr.  Henry  WHriTEMORE  (State  Normal  School,  Fram- 
ingham).  I  want  to  enter  very  heartily  into  sympathy  with 
what  Professor  Bailey  has  said.  If  we  people  who  have  con- 
trol of  education  should  take  all  the  things  that  people  want 
OS  to  in  the  public  schools,  there  wouldn't  be  anjrthing  left  of 
the  public  schools.  There  is  one  thing  I  am  very  sorry  to 
see,  and  that  is,  the  almost  utter  ignorance  of  the  farmers  of 
the  common  school  and  what  it  is  doing.  We  are  teaching 
all  phases  of  agriculture,  as  I  understand  it,  in  the  common 
schools  of  Massachusetts.  We  have  voluntarily  entered  into 
all  the  questions  of  analysis  of  soil,  the  discussion  of  seeds,  the 
healthy  and  unhealthy  plants,  animals  that  are  good  for  the 
iarmer,  and  those  things  that  help  to  make  good  crops,  — 
all  those  things.  We  are  fighting  for  the  school  gardens, 
which  is  the  beginning  of  teaching,  not  only  on  the  question 
of  agriculture,  but  going  back  to  the  great  economic  ques- 
tion of  correct  living  in  towns  of  this  size  and  towns  of  a 
larger  size.  We  are  all  in  sympathy,  Mr.  Chairman,  with 
this  question  of  teaching  agriculture. 

It  seems  to  me  that  education  should  have  some  breadth 
to  it.  No  institution  should  look  simply  at  one  point  of 
view,  whether  it  is  the  work  on  the  farm  or  in  the  machine 
shop.  There  is  a  breadth  of  view  that  we  people  who  have 
charge  of  schools  attempt  to  include  in  our  schools  for  these 
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daughters  of  yours  who  come  to  us  for  education.  There 
isn't  any  reason  why  we  shouldn't  teach  all  those  problems 
of  arithmetic,  and  they  are  taught.  K  you  will  look  at  the 
arithmetic  that  is  taught  in  the  schools  to-day,  you  will  find 
that  there  is  a  wonderful  breadth  to  it,  and  the  breadth  has 
come  from  the  city  of  Xew  York  and  from  the  city  man.  It 
is  the  application  of  all  the  things  in  life  that  will  teach  the 
young  man  that  his  life,  wherever  he  is,  is  worth  living  for 
the  best,  whether  it  be  in  agriculture  or  whether  it  is  in  a 
town  or  city.  The  school  teachers  are  wide  awake  to  it; 
I  don't  know  anything  about  the  farmers. 

The  Chair.  I  am  sorry  that  we  haven't  more  time  for 
discussion,  but  the  hour  for  adjournment  has  arrived. 

Adjourned. 

Afternoon  Session. 

The  afternoon  session  was  called  to  order  at  2  o'clock  by 
Secretary  Ellsworth,  who  introduced  Mr.  Warren  C.  Jewett 
of  Worcester  as  the  presiding  officer. 

The  Chair.  This  forenoon  we  heard  one  of  the  best  of 
lectures  on  education  in  agriculture.  None  of  us,  perhaps, 
feels  the  need  of  such  education  more  than  those  who  were 
deprived  of  it  in  their  early  days,  and  who  have  had  to  edu- 
cate themselves  up  to  the  farm  work  that  they  are  carrying 
on.  To  my  mind  there  is  nothing  that  gives  those  of  us  who 
have  not  had  the  advantage  of  education  more  assistance  than 
the  experiment  stations.  They  have  done  more  than  any- 
thing else  in  helping  me  to  feed  my  cattle  to  a  profit.  It  is 
with  great  pleasure,  therefore,  that  I  introduce  to  you  at  this 
time  Dr.  W.  H.  Jordan,  director  of  the  New  York  Agricul- 
tural Experiment  Station. 
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PRESENT  DEFINITIONS  OF  SOIL  FERTILITY. 


BY   DR.    W.    H.   JORDAN,    GENEVA,    N.    Y 


Soil  fertility  is  a  subject  of  vast  economic  importance. 
It  is  a  trite  saying,  now  so  obviously  true  as  to  need  no  argu- 
ment, that  soil  resources  are  the  fundamental  resources  of 
oar  material  prosperity.  Our  fruit,  stock  and  dairy  inter- 
ests ai*e  the  agricultural  superstructure  of  which  the  pro- 
ducing power  of  the  soil  is  the  foundation.  Because  these 
things  are  true,  dire  prophecies  of  disaster  have  been  uttered 
concerning  that  nation  the  productivity  of  whose  fields  should 
have  become  weakened .  Doubtless  you  all  recall  the  jeremiad 
of  Professor  Crookes,  in  his  address  in  1898  as  president  of 
the  British  Association,  in  which  he  prophesied  that  in  1931 
the  wheat  supply  of  the  world  would  fall  below  the  real  need 
of  the  human  family,  because  of  the  lack  of  available  soil 
nitrogen.  While  Professor  Crookes*  conclusions  seemed  to 
many  to  be  based  upon  insufficient  and  incorrect  premises, 
these  utterances  show  the  solicitude  with  which  thoughtful 
men  regard  problems  of  soil  fertility  in  their  relation  to 
human  welfare. 

Perhaps  you  wonder  why  I  have  selected  this  theme  for 
to-day-  My  reason  is  that,  while  the  subject  is  certainly  old, 
we  seem  to  be  constantly  viewing  it  from  new  and  interest- 
ing points  of  view.  I  am  quite  sure  that  no  well-informed 
man  would  now  discuss  soil  fertility  from  the  same  stand- 
point fipom  which  he  viewed  it  fifty,  twenty-five  or  even  ten 
years  ago.  It  may  be  well  to  say,  as  a  cheering  anticipation 
of  what  is  to  follow,  that  it  is  not  so  easy  to  be  a  prophet  of 
evil  now  as  it  was  at  one  time.  He  who  would  now  place 
the  future  subsistence  of  the  race  on  so  precarious  and 
gloomy  a  basis  as  has  sometimes  been  presented  to  us,  might 
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&irly  be  charged  with  indifference  to,  or  ignorance  of,  the 
more  recent  developments  of  science. 

When  I  first  began  the  study  of  agricultural  science,  soil 
fertility  was  discussed  chiefly  on  a  mathematical  basis,  and 
the  maintenance  of  fertility  was  set  forth,  at  least  in  a  pop- 
ular way,  largely  as  a  matter  of  book-keeping.     Let  us  see 
how  this  came  about.    Our  knowledge  of  plant  nutrition,  even 
in  its  most  popular  form,  had  its  beginnings  in  the  researches 
of  pure  science.     The  real  first  teachers  of  agricultural  prin- 
ciples were  not  hard-handed  tillers  of  the  soil,  but  such 
toilers  as  DeSaussure,  Boussingault,  Liebig,  Way,  Knop, 
Hellriegel  and  others,  who,  in  their  laboratories,  animated 
solely  by  a  love  of  truth  and  without  thought  of  material 
recompense,  searched  out  nature's  secrets.     What  did  they 
learn?     They  learned,  first  of  all,  what  are  the  constituents 
of  the  air,  soil  and  plants ;  they  determined  the  relation  of 
the  plant  to  its  environment  of  soil  and  air ;  the  soui*ces 
from  which  plants  draw  their  food  ;  and  the  elements  which 
are  absolutely  necessary  to  the  building  of  the  plant.     In 
the  unfolding  of  this  knowledge  it  was  discovered  that  the 
greater  portion  of  the  dry  substance  of  a  plant  is  drawn  from 
the  atmosphere;  but  that  certain   ingredients,    especially 
those  which  we  speak  of  as  the  mineral  part  of  the  plant, 
must  come  from  the  soil.     Moreover,  it  appeared,  firom  the 
investigations  made  as  to  the  composition  of  plants,  that  ten 
or  more  elements  are  uniformly  found  in  all  plants,  though 
in  varying  proportions,  but  that  the  fruit  or  seed  of  a  par- 
ticular species  has  a  reasonably  constant  composition.     It 
was  also  made  very  evident  that  a  few  of  the  essential  min- 
eral constituents  of  plant  growth  exist  in  soils  in  very  small 
proportions,  and  that  these  constituents  are  constantly  sub- 
ject to  waste  through  the  processes  of  agriculture.     More 
than  this,  it  was  found,  in  practical  agriculture,  that  when 
certain  compounds  containing  essential  elements  of  plant 
food  were  added  to  the  soil,  in  many  instances  a  large  in- 
crease of  crop  followed.     By  all  this  knowledge,  laboriously 
wrought  out,  certain   premises  seemingly  indisputable  ap- 
peared to  be  established,  and  pointed  to  what  was  regarded 
as  a  sound  conclusion.     The  reasoning  may  £Biirly  be  stated 
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to  be  something  like  the  following :  plants  contain  cei*tain 
elements,  some  of  which  are  indispensable  to  their  growth ; 
certain  of  these  indispensable  elements  are  contained  in  soils 
only  in  very  small  proportions,  and  when  compounds  contain- 
ing these  elements  are  added  to  the  soil,  a  marked  increase 
of  crop  often  occurs ;  consequently,  a  low  productive  power 
of  the  soil  is  due  to  the  absence  below  sufficient  quantities  of 
certain  elements  of  plant  growth.  This  is  the  syllogism 
which  was  placed  before  my  mind  as  a  student  of  agricul- 
tural chemistry  nearly  thirty  years  ago,  and  it  forms  the  basis 
of  what  &rmers  have  ever  since  been  taught  to  be  a  chief 
consideration  in  the  maintenance  of  the  fertility  of  their 
farms. 

Let  us  glance  at  what  are  some  of  the  results  that  have 
proceeded  from  this  point  of  view.  The  chief  result  is  what 
I  have  designated  above  as  the  discussion  of  fertility  on  a 
mathematical  basis.  This  discussion  is  very  largely  centred 
around  tables  showing  the  average  amounts  of  nitrogen, 
phosphoric  acid  and  potash  contained  in  our  farm  crops.  We 
have  pointed  to  these  tables,  and  told  the  farmer  that,  for 
instance,  a  crop  of  two  hundred  bushels  of  potatoes  removes 
firom  his  soil  so  many  pounds  of  nitrogen,  phosphoric  acid 
and  potash;  and  that,  when  the  crop  is  sold,  his  farm  is 
thereby  so  much  the  poorer  in  the  essential  elements  of  fer- 
tility. The  farmer  has  been  assured  that  he  need  not  trouble 
about  other  elements,  because  his  soil  contains  them  in  abun- 
dance, and  will  always  continue  to  do  so.  A  natural  and 
inevitable  conclusion  from  such  premises  has  been,  that  the 
way  to  maintain  the  fertility  of  the  soil  is  either  to  adopt 
snch  a  system  of  &rming  and  such  care  of  manurial  residues 
as  would  prevent  loss  from  the  farm  of  the  peculiarly  valu- 
able elements  of  fertility,  or  to  purchase  and  return  to  the 
soil  an  equivalent  of  the  nitrogen,  phosphoric  acid  and  potash 
which  is  sold  in  crops  or  other  products.  I  do  not  assert 
that  other  factors  in  fertility  have  not  been  more  or  less  dis- 
cussed, but  I  am  sure  I  am  correct  in  saying  that  the  con- 
siderations as  I  have  outlined  them  are  those  to  which  the 
fiumers'  attention  has  chiefly  been  drawn. 

Again,  it  is  not  too  much  to  say,  and  I  think  you  will 
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agree  with  this,  that  the  commercial  fertilizer  trade  origi- 
nated in,  and  has  been  nourished  by,  this  one-time  attitude 
of  the  scientific  world  toward  the  maintenance  of  fertility. 
What  a  magnitude  this  trade  lia^^  reached  !  The  farmers  of 
the  country  are  now  paying  annually  more  than  fifty  millions 
of  dollars  for  commercial  fertilizers.  In  1899  the  average 
cost  per  farm  in  Massachusetts  for  conunercial  fertilizers 
was  $35  per  farm,  or  $1,320,600  for  the  whole  State.  The 
manufacture  of  fertilizers  is  one  of  our  greatest  industries. 
We  have  searched  up  and  down  the  earth  and  have  entered 
its  very  bowels,  and  we  have  carefully  scrutinized  every 
waste  product  of  our  great  manufactures,  in  order  to  provide 
raw  materials  for  this  constantly  increasing  traffic.  The 
search  has  been  for  the  compounds  of  nitrogen,  phosphoric 
acid  and  potash,  and  the  prices  of  the  manufactured  mixtures 
are  based  upon  what  they  contain  of  these  three  ingredients ; 
thus  placing  tremendous  emphasis  upon  the  point  of  view 
that  the  chief  requirement  for  the  maintenance  of  soil  fer- 
tility is  to  supply  to  the  soil,  artificially  or  otherwise,  three 
of  the  ten  or  more  required  constituents  of  plant  growth. 
It  is  indisputably  true,  I  would  reiterate,  that  at  one  time 
our  attention  in  commerce  and  in  practice  was  so  fixed  upon 
this  general  conception  of  soil  exhaustion  and  fertility  that  all 
other  considerations  were  almost  entirely  ignored,  at  least 
in  popular  discussions. 

It  must  be  confessed  that  just  now  there  is  going  on  a  re- 
adjustment of  the  definitions  of  fertility,  and,  as  is  generally 
the  case  in  such  periods  of  progress  in  knowledge,  it  is  ac- 
companied by  more  or  less  confusion  of  thought.  It  must 
be  confessed  that  fertility  and  its  maintenance  are  not  so 
simple  in  their  relations  as  they  would  appear  to  be  on  the 
basis  of  keeping  books  with  the  soil. 

In  order  to  understand  some  of  the  changes  which  are  now 
taking  place  in  our  point  of  view,  we  must  refer  to  a  division 
of  knowledge  which  to  quite  an  extent  stands  apart  from  the 
chemistry  of  plant  nutrition,  viz.,  soil  physics.  This  field 
of  agricultural  science  relates  to  soil  conditions  rather  than 
to  soil  composition.  It  deals  with  soil  texture,  soil  aeration, 
soil  temperatures  and   the  supply  and  movements  of  soil 
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moisture, — factors  which  are  found  to  have  controlling  rela- 
tions to  plant  growth,  and  whose  importance  is  clearly  seen 
by  noting  some  of  the  causes  which  determine  the  yield  of 
crops  on  different  soils  and  in  different  seasons. 

One  of  the  £eu;ts  most  commonly  observed  is  the  variation 
on  the  same  soil  of  the  yield  of  crops  in  different  seasons, 
even  though  the  treatment  of  the  soil  does  not  vary  from 
season  to  season  in  any  essential  particular.  The  most 
apparent  cause  for  this  uneven  production  is  the  variation 
in  the  times  and  quantity  of  the  rainfall.  A  deficiency  of 
water  supply  at  certain  critical  periods  in  the  life  of  the  plant 
is  disastrous  to  its  welfare.  Of  course  this  is  so,  you  say, 
because  water  is  plant  food  as  truly  as  is  potash.  Certainly 
it  is,  but  it  sustains  such  essential  relations  to  the  full  utili- 
zation of  other  forms  of  plant  food  that  it  possesses  an 
importance  different  from,  and  entirely  apart  from,  the  mere 
matter  of  a  ledger  account  with  the  soil  elements. 

Certain  soils,  regarded  as  barren  when  cultivated  in  the 
ordinary  way  for  field  crops,  have,  to  my  personal  knowl- 
edge, produced  surprising  crops  without  being  fertilized, 
wlien  used  in  a  forcing  house  where  the  water  supply  and 
temperature  were  made  as  favorable  as  possible.  The  ordi- 
nary explanation  of  the  sterility  of  such  soils  has  been  that 
they  are  deficient  in  the  mineral  elements  of  plant  growth,  — 
a  supposed  explanation  which  fieiils  to  fully  explain. 

Consider  for  a  moment  a  striking  illustration,  so  familiar 
to  us  all,  of  two  adjacent  farms  of  greatly  unlike  crop- 
producing  capacity.  The  soil  of  these  farms  was  originally 
entirely  similar.  Not  unlikely  the  pounds  of  nitrogen, 
phosphoric  acid  and  potash  withdrawn  from  one  farm  have 
been  as  many  as  those  taken  from  the  other,  but  the  soil 
management  has  been  different.  One  farm  has  received 
organic,  the  other  commercial,  manures.  The  systems  of 
rotation  of  crops  have  differed  in  the  two  cases,  so  that  the 
amount  of  orfl:anic  matter  introduced  into  the  soil  has  been 
much  greater  for  one  farm,  thus  causing  a  superior  condition 
of  texture.  Tillage  has  been  more  thorough  for  the  better 
farm,  thus  fevorably  modifying  its  soil  conditions.  In  short, 
the  explanation  of  the  advance  of  one  farm  and  of  the  retro- 
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gression  of  the  other  is  to  be  found  in  the  maintenance  of, 
or  failure  to  maintain,  certain  soil  conditions,  rather  than 
in  an  inspection  of  the  debit  and  credit  account  with  certain 
soil  elements.  This  picture  is  a  true  representation  of  con- 
ditions frequently  seen. 

There  is  other  knowledge  of  more  or  less  recent  develop- 
ment which  cannot  be  ignored  in  reaching  the  best  understand- 
ing now  possible  concerning  soil  economics.  Generalizations 
so  common  in  the  past  regarding  plant  nutrition  and  soil 
exhaustion  have,  in  my  opinion,  too  fully  ignored  the  wide 
variations  in  the  compositions  of  plants.  Recent  experi- 
ments at  the  New  York  Agricultural  Experiment  Station, 
not  yet  published,  appear  to  me  to  place  renewed  emphasis 
upon  the  fact  that  there  are  not  yet  ascertained  fixed  amounts 
of  the  essential  constituents  of  plants  which  constitute  the 
minimum  reciuircment.  I  have  found  that,  when  the  supply 
of  potash  varies  in  the  soil,  one  plant  may  attain  what  is 
apparently  a  maximum  development  with  100  to  200  per 
cent  less  content  of  potash  than  is  found  in  another  plant 
of  no  larger  growth.  This  has  proved  true  in  the  case  of 
tomatoes,  tobacco,  peas,  rape,  and  to  a  less  degree  with 
barley.  Similar  results,  though  not  so  emphatic,  were 
secured  touching  the  relations  of  phosphoric  acid  to  the  dry 
matter  produced. 

As  an  illustration  of  the  wide  variation  in  the  figures 
given  for  the  quantities  of  ingredients  withdrawn  from  the 
soil  by  crops  may  be  mentioned  the  large  diflferences  between 
the  German  and  American  tables.  According  to  the  aver- 
ages which  represent  the  composition  of  American-grown 
potatoes,  a  crop  of  300  bushels  would  withdraw  from  the 
soil  12^  pounds  of  phosphoric  acid  and  52  pounds  of  potash. 
Similar  calculations  based  upon  the  averages  of  German 
tables  would  show  a  use  of  25  pounds  of  phosphoric  acid 
and  81  pounds  of  potash.  The  German  figures  call  for  t^vice 
as  much  phosphoric  acid  and  approximately  56  per  cent 
more  potash  than  the  American.  On  the  other  hand,  figures 
for  sugar  beets  show  exactly  opposite  relations.  From 
estimations  by  the  American  tables  we  learn  that  15  tons  of 
sugar  beets  will  utilize  in  growth  30  pounds  of  phosphoric 
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acid  and  124  pounds  of  potash ;  but  if*  we  adopt  German 
averages  as  a  basis  of  calculation ,  the  quantities  would  be 
18  pounds  of  phosphoric  acid  and  78  pounds  of  potash. 
It  would  not  be  stiunge  if  the  practitioner,  supposing  that 
he  must  adapt  his  fertilizer  to  the  composition  of  his  crop, 
becomes  confused  in  the  midst  of  such  discrepancies.  All 
this  goes  to  show  that  the  mathematical  method  of  discussing 
fertility,  even  if  it  was  rational  in  all  other  respects,  must 
be  regarded  as  subject  to  great  inaccuracies,  when  applied 
to  a  particular  season  or  locality. 

The  £Eict  is,  that  season,  environment  and  methods  of  ma- 
nuring the  soil  materially  aflfect  the  composition  of  the  plant. 
A  striking  illustration  of  this  may  be  found  in  the  figures 
obtained  on  the  station  farm  in  an  experiment  to  test 
methods  of  maintaining  soil  fertility.  In  1897  and  1898 
careful  determinations  were  made  of  the  average  composition 
of  the  entire  corn  plant,  covering  a  crop  on  12  acres  in  each 
case.  The  percentages  of  nitrogen,  phosphoric  acid  and 
potash  in  the  dry  matter  of  the  crop  of  these  two  seasons 
were  as  follows :  — 


ia»7. 

ia»a. 

Nitrogen,       . 

Phosphoric  acid, 

Potaah, 

Per  Cent, 
1.00 

.31 

.97 

Per  Cent 
1.27 

.48 

.80 

The  growth  of  1897  contained  in  a  unit  of  dry  matter  20 
percent  more  potash  than  the  crop  of  1898,  while  the  dry 
matter  of  the  crop  of  1898  had  a  phosphoric  acid  content  55 
per  cent  greater  than  the  crop  of  1897.  In  the  light  of 
these  figures,  the  adaptation  of  fertilizers  to  the  composition 
of  crops,  as  shown  by  average  percentages,  seems  to  be  a 
precarious  undertaking. 

In  order  to  compass  the  factors  which  relate  to  soil  fer- 
tility as  we  understand  it  to-day,  we  must  step  outside  of 
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the  domain  of  chemistry,  and  enter  the  domain  of  biology. 
It  is  one  of  the  greatest  triumphs  of  science  that  we  have 
come  to  understand  the  profound  and  practically  important 
relation  which  certain  microscopic  forms  of  life  inhabiting 
the  soil  sustain  to  the  fertility  of  our  fields,  —  a  relation 
which  has  a  vast  significance  to  the  human  family.  These 
organisms  are  minute,  —  too  minute  to  be  seen  by  the 
unaided  vision  ;  but  in  a  silent  and  unseen  way  they  appear 
to  do  a  work  which  is  second  to  none  in  its  importance  to 
the  farmer.  For  the  purposes  of  a  brief  discussion  I  shall 
classify  these  organisms  according  to  function  :  — 

1.  Those  which  cause  chemical  changes  in  the  nitrogenous 
constituents  of  the  soil,  both  inorganic  and  organic. 

2.  Those  bacteria  which,  when  associated  with  certain 
agi'icultural  plants,  in  some  mysterious  way  through  this 
symbiotic  relation  confer  the  power  upon  these  plants  to 
acquire  atmospheric  nitrogen. 

3.  Those  organisms  which,  when  not  sustaining,  so  far 
as  is  known,  any  relation  to  agricultural  plants,  cause  the 
soil  to  acquire  nitrogen  from  the  atmosphere. 

Speaking  with  regard  to  the  first  class  of  organisms,  permit 
me  to  state  that  their  existence  and  office  have  been  known 
to  us  for  some  time.  These  are  the  forms  of  life  which  per- 
form the  valuable  and  necessary  service  of  causing  the  otlier- 
wise  useless  organic  nitrogen  to  change  to  the  form  of  nitrous 
or  nitric  acid,  through  what  we  know  as  an  oxidizing  process ; 
or  which  accomplish  the  reverse  process,  and  by  deoxidation 
split  up  the  oxides  of  nitrogen  and  cause  a  loss  of  nitrogen 
from  the  soil. 

It  must  be  confessed  that  our  knowledge  of  these  classes 
of  bacteria  is  very  incomplete ;  but  it  is  fair  to  reason  from 
known  facts  that  a  well-drained,  well-aerated  soil  promotes 
the  favorable  or  nitrifying  process,  and  that  an  undrained, 
non-aerated  soil,  especially  when  heavily  loaded  with  organic 
matter,  supplies  the  conditions  for  the  unfavorable  or  deni- 
trifying process.  More  than  this  we  cannot  say  concerning 
the  farmer's  ability  to  determine  which  process  shall  go  on 
in  his  soil. 

When  we  come  to  treat  of  those  bacteria  which  associate 
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*  thenu^elves  with   the   leguminous   plants,   such  as  al&lfisiy 
clover,  beans,  peas  and  so  on,  we  enter  a  field  of  knowledge 
which  has  been    productive  of  valuable  practical  results. 
In  order  to  illustrate  what  I  mean  by  this  statement,  allow 
me  to  refer  to  alfalfa,  a  crop  which  has  come  to  sustain 
an  increasing  importance  to  the  agriculture  of  New  York,  as 
well  as  to  that  of  many  other  States.     If  you  were  to  step 
into  the  alfalfa  field  of  the  New  York  Agricultural  Experi- 
ment Station,  and  dig  up  the  root  system  of  a  single  plant, 
yoa  would  find  attached  to  the  roots  small  round  bodies 
called  nodules,  which  are  characteristic  not  only  of  this  plant 
but  of  all  other  species  of  the  leguminous  family.     It  has 
been  found  to  be  true  that,  when  the  roots  of  alfalfa  plants 
or  other  legumes  grow  in  a  medium  devoid  of  certain  minute 
organisms,  these  nodules  do  not  form,  and  the  plants  often 
do  not  prosper ;  and  that  the  introduction  of  the  organism 
into  such  a  medium  causes  the  nodules  to  develop  in  great 
abundance,  with  a  corresponding  improvement  in  the  color 
and  growth  of  the  al&lfa  or  other  leguminous  plants.     The 
presence,  then,  of  these  bodies  on  the  roots  of  the  legumes 
is  a  sure  indication  as  to  whether  the  soil  in  which  the  plant 
is  growing  is  inhabited  by  the  organisms  which  somehow 
associate  themselves  with  the  plant,  and  impart  to  it  the 
power  to  take  up  atmospheric  nitrogen.     It  appears  to  be 
tree,  as  shown   by  attempts   to   introduce   alfalfa   widely 
throughout  certain  States,  that  some  soils  arc  not  fitted  for 
the  production    of  alfalfa,   apparently   in    some    instances 
because  they  are  not  charged  with  the  organisms  which  main- 
tain an   existence   in    connection   with   the  alfalfa    plant. 
Through  a  process  of  reasoning  which  certainly  is  quite 
obrious,  there  has  arisen,  in  the  State  of  New  York  at  least, 
a  practice  known  as  soil  inoculation.     The  cheap  and  prac- 
ti«!al  way  of  doing  this  is  by  transferring  to  a  field  on  which 
it  is  desired  to  grow  alfalfa  for  the  first  time  a  (juantity  of 
soil  fit)m  some  other  field  where  alfalfa  has  maintained  a  suc- 
tf^ful  existence.     You  ask  if  beneficial  results  have  followed 
from  this  practice.     Not  always,  but  decidedly  so  in  some 
«wes.     For  instance,  the  New  York  Agricultural  Experi- 
ment Station  has  this  year  conducted  some  experiments  on 
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the  light  soils  of  Long  Island.  Al&lfa  has  been  sown  with 
no  application  of  any  kind,  with  the  application  of  lime 
alone,  and  with  the  application  of  both  lime  and  soil  from 
the  alfalfii  fields  on  the  experiment  station  fetrm.  I  should 
explain  that  the  reason  for  using  lime  is  the  old  and  some- 
what persistent  view  that  the  bacteria  which  associate  them- 
selves with  the  legumes  require  a  soil  with  a  neutral  or 
slightly  alkaline  reaction,  rather  than  one  with  an  acid  reac- 
tion, the  latter  condition  being  considered  unfavorable  for 
their  development.  The  results  of  our  observations  for  the 
season  of  1904  are  that  the  application  of  the  al&lfa  soil  from 
our  al&lfa  fields  has  greatly  promoted  the  welfare  of  the 
plants  growing  on  Long  Island,  but  the  benefits  of  lime  are 
not  so  evident.  These  observations  are  ratified  by  similar 
ones  in  other  parts  of  the  State  and  in  other  States ;  while, 
on  the  other  hand,  certain  experiments  show  no  advantage 
from  soil  inoculation,  the  plants  prospering  on  the  experi- 
mental field  without  any  application  whatever. 

The  relation  of  these  facts  to  fertility  problems  I  under- 
stand to  be  the  following :  — 

It  has  been  clearly  shown,  I  think,  that  leguminous  plants, 
when  not  supplied  with  suflScient  available  soil  nitrogen  for 
full  development,  and  when  properly  associated  with  certain 
minute  forms  of  life,  have  the  power  of  utilizing  atmospheric 
nitrogen.  This  nitrogen,  when  stored  in  the  plant,  becomes 
available  to  subsequent  cereal  crops  either  through  the  ma- 
nure heap  or  through  the  decomposition  of  the  leguminous 
roots  in  the  soil.  We  have  here  a  factor  in  fertility  which, 
to  my  mind,  has  received  too  little  consideration  at  the 
hands  of  such  scientific  prophets  as  Professor  Crookes.  I 
am  hopeful  that  the  alfal&  fields  of  New  York  will  prove 
to  be  an  important  factor  in  maintaining  soil  fertility  on 
the  nitrogen  side. 

Just  at  this  point  permit  me  to  suggest  a  caution  in  our 
positive  utterances.  Much  of  the  teaching  from  the  insti- 
tute platform,  and  possibly  even  the  utterances  of  our  colleges 
and  ex{)eriment  stations,  has  allowed  the  inference  that  all 
the  nitrogen  taken  up  by  a  leguminous  crop,  alfal&,  clover 
or  otherwise,  is  withdrawn  from  the  atmosphere  rather  than 
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from  the  soil ;  and  that  the  nitrogen  found  in  this  crop  is 
wholly  additional  to  the  stock  of  nitrogen  which  the  soil 
contained  before  the  crop  was  grown.  We  have  no  proof  of 
this,  and  any  statements  in  this  direction  are  pure  assump- 
tions. All  we  have  learned  definitely  is,  that  under  certain 
conditions  leguminous  plants  have  the  capacity  for  taking 
up  atmospheric  nitrogen ;  but  when  the  soil  is  fairly  well 
supplied  with  available  nitrogenous  compounds,  we  do  not 
know  to  what  extent  the  legume  will  utilize  the  nitrogen  of 
tlie  air.  We  have  observed  this,  however:  that,  when  a 
field  of  al&lfa  is  properly  supplied  with  phosphatic  and 
potash  manures,  it  will  continue  to  produce  abundant  crops 
through  a  long  series  of  years,  without  the  addition  of  any 
nitrogenous  fertilizers  whatever.  This  has  been  illustrated 
beyond  question  on  the  farm  of  the  New  York  Agricultural 
Experiment  Station.  I  wish  it  were  possible  for  the  alfalfa 
plant  to  become  extensively  used  in  the  State  of  Massachu- 
setts. To  what  extent  your  conditions  are  adapted  to  the 
growth  of  this  valuable  forage  crop  I  do  not  know. 

When  we  come  to  consider  the  question  of  bacterial  organ- 
isms, not  associated  with  the  plants  of  the  leguminous  family, 
but  which  we  have  good  reason  to  believe  may  cause  the 
fixation  of  atmospheric  nitrogen  in  the  soil,  we  are,  it  must 
be  confessed,  in  the  field  of  theory  so  far  as  practical  results 
are  concerned.  Professor  Burrill  of  Illinois,  who  is  an  ex- 
pert in  the  field  of  bacteriology,  makes  the  following  state- 
ment in  a  recent  paper  :  *  *  Aflber  many  tests  upon  numerous 
self-inhabiting  species,  certain  kinds  of  bacteria  have  been 
found  which  undoubtedly  have  the  power  of  building  the 
aerial  nitrogen  into  combinations  which  subsequently  serve 
as  food  for  the  higher  plants."  Professor  Burrill  subse- 
quently states  that  the  amount  of  nitrogen  thus  fixed  is 
small,  and  that  experiments  with  an  artificially  prepared  sub- 
stance, called  alinit,  which  is  a  pure  culture  of  one  species 
of  bacteria,  have  not  shown  any  considerable  increase  in 
crops,  although  fiEtvorable  reports  have  been  received  in  some 
instances. 

Bat  such  researches  as  these  open  up  an  outlook  upon  great 
possibilities.     When  we  remember  that  some  of  our  soils 
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are  probably  very  generally  supplied  with  countless  millions 
of  these  bacteria,  and  that  there  is  some  reason  for  believing 
that  they  are  the  media  through  which  the  nitrogen  of  the 
air  is  to  .some  extent  transferred  to  the  available  plant  food 
compounds  of  the  soil,  we  are  inclined  to  turn  aside  from  the 
pessimistic  prophecy  of  future  limitations  of  our  food  supply, 
to  the  more  optimistic  view  that  man  is  too  ci'eative  and  has 
too  large  resources  at  his  command  to  ever  find  himself  lim- 
ited in  the  means  of  sustenance.  Certainly  such  a  hopeful 
view  receives  some  support  from  the  feet  that  so  many  of 
our  soils  which  have  been  subject  to  the  devastations  of 
improvident  ferming  have  so  long  retained  their  power  to 
produce  fairly  luxuriant  crops.  I  am  sure  it  has  occurred 
to  every  thinking  man  that  nature  must,  in  some  way  not 
yet  fully  explained,  be  defending  herself  against  man's  waste- 
fill  methods. 

There  is  especial  need,  however,  that  we  should  hold  our- 
selves in  reserve  concerning  certain  phases  of  the  soil  bacteria 
discussion.  I  greatly  fear  that  on  the  part  of  some  popular 
writers  hypothesis  is  being  projected  into  feet,  and  that  from 
certain  data  wholly  unjustifiable  inferences  are  being  de- 
duced,—  a  danger  which  constantly  assails  us,  and  from 
which  we  have  suffered  all  along  the  line  of  the  progress  of 
agricultural  science.  Doubtless  some  of  you  have  read  an 
article  entitled  ''Inoculating  the  ground,'*  in  the  October 
number  of  the  *' Century  Magazine.'*  Such  a  presentation 
of  a  new  line  of  research  is  to  be  deplored.  It  reacts 
against  the  welfare  of  science,  and,  it  seems  to  me,  ought 
to  be  regarded  by  the  distinguished  scientists  whose  work 
is  discussed  jus  most  unfortunate.  In  the  first  place,  the  dis- 
cussion apparently  proceeds  from  the  point  of  view  that  fer- 
tility depends  solely  upon  the  supply  of  nitrogen  to  crops, 
and  that  when  the  nitroiren  problem  is  solved  we  have 
nothing  more  to  fear  in  our  efforts  to  feed  the  human  family, 
—  a  most  unwarranted  j)()siti()n.  In  the  second  place,  these 
bacteria  are  i)ictur(»d  as  remedying  all  soil  defects  and  as 
being  an  open  sesame  to  agricultural  prosperity  and  generous 
ferni  profits.  Listen  to  the  following  statements  :  "  Enough 
germs  are  sent  in  each  little  package  to  inoculate  seeds  for 
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from  one  to  four  acres.  The  package  can  be  carried  in  your 
pocket,  and  yet  does  more  work  than  several  cartloads  of  fer- 
tilizer. It  costs  the  government  less  than  four  cents  a  cake, 
or  less  than  a  cent  an  acre,  and  saves  the  farmer  thirty  or 
forty  dollars,  which  he  would  have  to  spend  for  an  equal 
amount  of  fertilizer.*'  ''K  Mai  thus  were  living,  he  would 
have  to  revise  his  calculation  of  the  time  when  the  world 
will  be  so  crammed  with  people  that  it  cannot  feed  them." 
Mention  is  made  of  a  Maryland  farmer  who  inoculated  an 
al&l&  field  with  marked  benefit  to  the  crop,  —  an  experience 
in  nowise  unique  at  the  present  time ;  but  note  the  com- 
ments :  •' '  This  Maryland  farmer  had  formerly  been  able  to 
cultivate  only  one-third  of  his  land ;  he  had  been  obliged 
to  abandon  two-thirds  because  of  the  hopelessness  of  getting 
anything  from  it.  Now,  at  no  expense  to  himself  and  at 
trivial  amount  of  labor,  he  had  reclaimed  the  worthless  two- 
thirds,  and  made  it  more  productive  than  the  other  third. 
He  has  increased  the  yield  of  his  farm,  his  income,  fivefold ; 
a  generous  living  is  now  before  him."  *«  Nearly  every  State 
has  its  worn-out  &rming  land,  bringing  despair  to  the  econo- 
mist who  laments  our  careless  handling  of  the  fields,  and 
who  wonders  how  the  country  will  support  the  hundreds  of 
millions  soon,  to  be  ours.  The  bacteria  means  intensive 
cultivation  with  a  vengeance,  and  should  give  him  hope." 

Such  generalizations  as  these  may  do  for  sensational  mag- 
azine writing,  in  order  to  inflame  the  imagination  of  readers, 
but  they  do  not  feirly  represent  our  present  state  of  knowl- 
edge as  to  the  practical  value  of  soil  inoculation  with  certain 
forms  of  bacteria.  The  fact  probably  is  that  many  of  the 
older  cultivated  lands  of  this  country  are  thoroughly  seeded 
with  those  bacteria  which  maintain  a  symbiotic  relation  to 
our  more  common  legumes,  such  as  the  clovers,  beans  and 
peas.  If  red  clover  fails  on  a  given  piece  of  land,  it  is 
entirely  possible,  or  even  probable,  that  the  soil  environ- 
ment is  unfavorable  to  the  clover  plant,  either  as  to  food, 
root  distribution  or  in  some  other  particular.  The  improve- 
ment of  the  clover  crop  in  such  cases  wiU  not  be  brought 
about  by  adding  more  bacteria  to  those  already  present  in 
the  soil,  but  by  improving  the  soil  conditions  through  tillage. 
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manuring,  liming  or  in  some  other  way.  The  suggestion 
that  the  distribution  of  certain  forms  of  bacteria  for  appli- 
cation to  the  soil  is  going  to  cause  the  growth  of  wonderful 
crops,  render  fertilizers  unnecessary,  overcome  the  untoward 
soil  conditions  brought  about  by  unwise  methods,  and 
thereby  revolutionize  farming,  is  arrant  nonsense.  Soil  bac- 
teria are  not  a  cure-all  for  the  ills  of  agriculture.  Probably 
the  introduction  of  certain  new  crops  will  be  much  aided  by 
soil  inoculation,  as  seems  to  be  shown  by  our  experiences 
with  alfalfa  and  the  soy  bean.  But  in  any  case  soil  inocu- 
lation is  a  single  factor  in  crop  production,  success  resting 
largely,  in  the  case  of  our  long-cultivated  legumes,  upon 
soil  management,  and  not  upon  a  tube  full  of  organisms. 
This  is  not  said  as  an  attempt  to  minimize  in  the  least  the 
importance  of  the  investigations  in  question ;  they  are  of 
great  value,  and  reflect  much  credit  upon  the  scientists  who 
have  secured  for  us  this  marvellous  insight  into  nature^s 
methods. 

In  view  of  what  I  have  said,  you  are  doubtless  wondering 
what  conclusions  I  shall  reach  concerning  certain  specula- 
tions that  have  been  recently  placed  before  us  by  another 
great  scientific  bureau,  —  conclusions  bearing  directly  upon 
your  practical  relations  to  the  maintenance  of  j&irm  fertility 
through  the  use  of  manures,  either  commercial  or  otherwise. 

Doubtless  enough  has  been  said  about  Bulletin  No.  22, 
issued  by  the  United  States  Department  of  Agriculture.  It 
is  not  strange  that  this  publication  should  have  attracted  a 
great  deal  of  attention,  partly  because  of  its  source  and  partly 
because  of  the  radical  character  of  its  statements.  The  un- 
informed were  alarmed  by  its  conclusions,  and  those  well 
informed  felt  tliat  in  this  publication  the  fundamentals  of 
scientific  demonstration  had  been  ignored,  and  that  doctrines 
had  been  promulgated  which  would  be  confusing  rather  than 
helpful  to  practical  discussions,  —  even  possibly  antagonis- 
tic to  the  encouragement  of  sound  practice.  The  general 
trend  of  this  bulletin  was  to  emphasize  soil  conditions,  and 
minimize  the  importance  of  soil  composition.  It  was  an 
emphatic  reaction  against  older  views  that  were  possibly  as 
irrational  and  incomplete  as  many  of  us  believe  those  of  the 
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bulletin  in  question  to  be.  But  we  should  endeavor  to  hold 
ourselves  in  an  impartial  attitude  of  mind,  and  not  allow  the 
real  lessons  of  this  discussion  to  be  missed. 

The  public  is  certainly  justified  in  gaining  the  impression 
from  reading  this  bulletin  that  there  are  few  soils  which  will 
not  sustain  satisfactory  crop  production  indefinitely,  pro- 
vided proper  physical  conditions  exist,  and  a  sufficient  water 
supply  is  available.  In  support  of  this  statement,  I  quote 
from  the  bulletin  in  question :  <^  Apparently,  therefore,  all 
these  soils  are  amply  supplied  with  the  necessary  mineral 
plant  foods,  and  these  plant  foods  are  not  in  themselves  a 
matter  of  such  paramount  importance  to  the  agriculturist, 
for  their  supply  as  regards  the  plant  is  determined  by  the 
supply  of  soil  moisture  which  the  crop  can  obtain  from  the 
soil."  <<  It  appears,  further,  that  practically  all  soils  contain 
sufficient  plant  food  for  good  crop  yield,  that  this  supply  will 
be  indefinitely  maintained,  and  that  the  actual  yield  of  plants 
adapted  to  the  soil  depends  mainly,  under  favorable  climatic 
conditions,  upon  the  cultural  methods  and  suitable  crop  rota- 
tion." It  is  natural  that  when  the  practitioner's  attention 
has  been  called  to  these  statements  he  should  at  once  ask 
whether  the  teachers  of  agricultural  science  have  been  wrong 
in  urging  as  conditions  of  first  importance  the  careful  pres- 
ervation of  farm  manures  and  the  judicious  use  of  commer- 
cial fertilizers ;  whether,  if  the  soil  had  been  properly 
managed,  its  fertility  would  not  have  been  maintained 
without  any  attempt  to  reinforce  certain  of  its  constituents. 

It  is  important,  therefore,  for  us  to  inquire,  and  I  think 
we  may  do  this  without  entering  into  unfair  or  unkind  criti- 
cism, whether  the  status  of  scientific  knowledge  and  the  data 
which  are  presented  in  Bulletin  No.  22  justify  any  important 
readjustment  of  existing  thought  touching  the  maintenance 
of  soil  fertility.  The  authors  of  the  bulletin  reach  their 
conclusions  partly  through  the  consideration  of  pre-existing 
knowledge  or  theory,  and  partly  from  data  which  are  the 
result  of  their  own  investigations.  I  have  tried  to  give  this 
bulletin  careful  and  impartial  study,  and  I  am  unable  to  see 
why  the  following  is  not  a  fair  analysis  of  the  reasoning 
which  the  autJiors  adopt.     If  I  may  use  the  terms  of  formal 
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logic,  I  would  say  that  their  syllogLsm  is  practically  the 
following :  — 

1.  Plants  feed  entirely  upon  the  materials  dissolved  by 
soil  water,  and  the  plant  roots  do  not  function  in  making  the 
solutions  upon  which  the  plant  feeds. 

2.  The  fertility  of  soils  —  that  is,  their  crop-producing 
power  —  has  ^'no  apparent  relation  to  the  dissolved  salts 
of  the  soils  "  (in  water)  as  determined  by  methods  devised 
by  the  authors. 

3.  Therefore,  practically  all  soils  will  remain  indefinitely 
fertile  so  long  as  right  physical  conditions  and  a  sufficient 
supply  of  water  are  maintained.  This  is  a  remarkable  syl- 
logism,—  remarkable  in  its  premises  as  well  as  in  its  con- 
clusion.   The  first  weakness  lies  in  the  premises. 

It  yet  remains  to  be  proved  that  the  present  belief  of 
plant  physiologists  in  the  power  of  plants  to  make  their  own 
solutions  of  plant  food  is  erroneous.     Certainly  we  have  no 
demonstration  that  the  soil  water  is  the  sole  source  of  a 
plant's  food,  and  there  are  many  facts  which  inferentially, 
at  least,  indicate  that  our  present  views  are  correct.    I  have 
personally  observed  the  fact  that  plants  belonging  to  the 
Cruciferous  family  are  able  to  secure  their  needed  supply  of 
phosphoric  acid  from  the  crudest  and  most  insoluble  materi- 
als, —  a  power  which  seems  to  be  very  largely  wanting  in 
Graminaceous  plants.     Observations  of  this  kind  have  been 
repeatedly  made  in  forcing-house  experiments  of  the  most 
exact  character,  and  which  are  ratified  by  the  experiences  of 
field  culture  in  the  application  of  crude  phosphates  to  tur- 
nips.    How  shall  we  explain  these  observations,  unless  we 
decide  that  one  class  of  plants  has  a  feeding  power  unlike 
that  of  another  class?     It  is  idle,  with  our  present  knowl- 
edge, to  declare  that  the  ability  of  one  plant  to  secure  its 
food  where  another  one  would  starve  is  due  wholly  to  a 
more  sympathetic  environment  for  the  one  plant  than  for 
the  other;  it  is  much  more  rational  to  conclude  that  one 
plant  has  a  feeding  power  unlike  the  other.     If,  then,  the 
plant  itself  is  a  factor,  we  step  outside  of  the  mere  question 
of  soil  solutions. 

In  the  second  place,  does  the  method  of  testing  soils, 


Xo.  4.]  SOIL  FERTILITY.  137 

adopt€d  by  the  authors  in  Bulletin  No.  22,  viz.,  the  treat- 
ment of  a  given  weight  of  soil  with  a  given  volume  of  water 
for  a  brief  period  of  time,  actually  test  the  capacity  of  the 
soil  for  sustaining  plant  growth,  even  if  the  soil  solution  is 
the  sole  source  of  the  plants  sustenance?     In  answering 
this  question  I  cannot  do  better  than  to  quote  from  a  recent 
editorial  in  the  ** Country  Gentleman:"   "It  is  confessed 
that  the  method  *  does  not  tell  us  what  concentration  or 
exact  composition  of  the  soil  solution  in  situ  has,'  and  cer- 
tainly the  analytical  procedure  reveals  nothing  as  to  how 
rapidly  or  how  continuously  the  soils  in  question  will  give 
up  water-soluble  material  to  meet  the  needs  of  a  rapidly 
growing  crop.     While  there  may  be  justification  for  assert- 
ing that  the  weakest  solutions  obtained  by  the  Bureau  of 
Soils  will  support  plant  growth  when  constantly  renewed, 
nothing  whatever  is  shown  as  to  possibility  of  such  renewal 
in  any  given  case,  and  no  data  are  presented  which  show 
the  effect  of  the  composition  of  the  soil  on  the  rate,  perma- 
nence and  character  of  such  renewal.     The  assumptions  of 
the  bulletin  are  to  the  effect  that  in  any  soil  such  a  renewal 
will  take  place  with  sufficient  rapidity  to  meet  the  needs  of 
crops  under  all  conditions  of  growth  when  the  water  supply 
is  abundant.     Is  not  this  dangerous  ground  on  which  to 
advocate  a  reversal  of  our  attitude  toward  the  economics  of 
plant  nutrition  ?     The  premises  involved  in  the  above  absurd 
syllogism  are  not  supported,  and,  even  if  supported,  are 
insufficient,  and  the  reasoning  is  therefore  not  convincing.** 
The  authors  of  Bulletin  No.  22  seemed  to  be  fully  aware, 
as  certainly  they  must  be,  of  the  marked  results  which  for 
many  years  have  followed   the  use  of  farm  manures  and 
commercial  fertilizers;  but  they  attempt  to  explain  these 
results  on  other  grounds  than  that  manures  and  fertilizers 
add  to  the  soil  certain  constituent^)  which  previously  existed 
there  in  insufficient  quantities.     Their  explanation  seems  to 
be  that  the  fertilizers  modify  the  physical  characteristics  of 
the  soil  or  the  chemical  nature  of  the  soil  solutions,  so  that 
the  water  supply  is  improved,  and  the  soil  becomes  a  more 
.\rmpathetic  environment  for  the  roots  of  the  growing  plant. 
To  this  point  I  shall  refer  later. 
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But,  notwithstanding  the  fact  that  some  of  the  teachings 
of  this  bulletin  have  been  very  generally  rejected,  many  of 
the  considerations  urged  in  its  pages  are  of  first  importance 
to  the  &rmer.  There  is  not  the  slightest  doubt  but  that  soil 
sterility  is  very  often  due,  not  to  a  lack  of  any  of  the  con- 
stituents of  the  soil  necessary  to  plant  growth,  but  to  un- 
favorable physical  conditions  or  an  insufficient  water  supply. 
Without  question  the  fanners  of  this  country  have  expended 
millions  of  dollars  in  attempting  to  do  what  might  more 
cheaply  and  more  efficiently  have  been  accomplished  by 
proper  tillage  and  a  rational  system  of  rotation  of  crops, 
often  by  the  introduction  of  organic  matter  into  the  soil. 
There  is  no  excuse  for  us  if  we  do  not  now  give  to  the  term 
fertility  a  more  comprehensive  meaning  than  has  hitherto 
prevailed.  It  must  be  made  to  include  vrater  supply,  soil 
color  and  temperature,  as  well  as  soil  composition.  The 
effects  of  poor  soil  management  are  not  likely  to  be  rem- 
edied with  a  bag  of  fertilizer,  and  there  are  hundreds  of 
farmers  who  have  conclusively  shown  that  the  bag  of  fertil- 
izer has  not  been  an  essential  factor  in  their  success. 

In  view  of  the  agencies  which  we  now  recognize  as  in- 
volved in  soil  fertility,  is  any  less  significance  to  be  attached 
to  the  use  of  farm  manures  and  purcliased  fertilizers?  Shall 
we  continue  to  urge  the  importance  of  animal  husbandry 
and  the  careful  saving  of  all  kinds  of  home-produced  ma- 
nures, and  shall  we  still  encourage  the  judicious  use  of  com- 
mercial manures  ?  There  certainly  can  be  no  question  as  to 
the  profits  which  have  resulted  very  generally  from  the  use 
of  fertilizers  of  all  kinds ;  this  is  a  fiict  not  to  be  ignored, 
whatever  we  may  regard  as  the  explanation  of  the  results  of 
such  practice.  At  the  same  time,  if  by  any  other  means 
we  are  able  to  maintain  soil  fertility  and  produce  satis- 
factory crops,  there  are  certain  expenses  attached  to  the 
purchase  of  manurial  substances  which  we  might  as  well 
avoid. 

Much  depends  upon  what  is  the  real  explanation  of  the 
effect  upon  the  soil  of  organic  manures,  as  well  as  those 
which  we  ordinarily  know  as  commercial.  The  soil  physi- 
cist concedes  the  value  of  farm  manures  when  applied  to  the 
soil,  but  he  explains  their  influence  by  stating  that  they 
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improve  the  physical  condition  of  the  soil.  A  strenuous 
advocate  of  the  position  taken  in  Bulletin  No.  22  said  to  me 
that  he  would  use  all  the  farm  manures  possible  on  the  soil 
of  Long  Island,  which  is  notably  light  and  over  many  areas 
18  of  a  very  low  degree  of  fertility  ;  but  this  advocate  of  the 
dominance  of  soil  physics  declared  he  would  not  use  such 
manures  because  of  the  nitrogen,  phosphoric  acid  and  potash 
which  they  contain,  but  because  they  consist  largely  of 
organic  matter.  For  myself,  I  am  not  prepared  to  abandon 
the  old  theories  of  feeding  plants.  Indeed,  there  is  little 
reason  for  forsaking  some  of  the  fundamentals  of  plant  nutri- 
tion as  we  now  understand  them.  Who  has  not  seen  the 
roots  of  a  plant  centring  around  a  bone  which  has  been 
baried  in  the  soil.  Is  this  because  of  a  better  soil  texture? 
AVhat  intensely  luxuriant  growth  is  induced  where  the  car- 
cass of  an  animal  has  been  buried  I  Is  this  due  to  better 
\vater  supply,  finer  texture  of  the  soil,  or  any  other  condi- 
tion excepting  that  of  an  over-abundant  supply  of  plant  food? 
What  marked  effects  follow  the  application  of  nitrate  of  soda 
to  a  field  of  wheat,  not  only  increasing  very  materially  the 
growth  of  straw,  but  causing  a  much  darker  foliage  I  Have 
two  or  three  hundred  pounds  of  nitrate  of  soda  so  materially 
modified  the  water  supply  or  the  physical  conditions  of  an 
acre  of  land  as  to  cause  this  marked  result  ?  We  have  all 
of  OS  noticed  that  where  the  old-fashioned  and  somewhat 
irrational  method  of  dropping  a  handful  of  fertilizer  in  a  hill 
of  com  or  potatoes  has  prevailed,  spots  of  luxuriant  growth 
have  been  seen  in  the  grass  field  for  several  successive  years. 
Are  these  merely  spots  of  favorable  soil  texture  and  water 
supply  ?  Is  it  fair  to  say  that  in  the  Lawes  and  Gilbert's 
notable  experiments  the  decreasing  yield  of  wheat  on  the 
anmanured  plots  and  the  persistent  or  increased  produc- 
tion on  those  which  have  received  commercial  fertilizers  are 
wholly  due  to  a  modification  of  physical  conditions?  Is  the 
fertility  of  farms  which  have  been  well  managed  and  well 
fertilized  due  wholly  to  a  deference,  conscious  or  uncon- 
scious, to  the  principles  of  soil  physics,  and  is  the  sterility 
of  the  farm  which  we  call  exhausted  wholly  a  matter  of  water 
supply  and  soil  texture  and  temperature  ?  To  conclude  that 
in  all  these  instances  which  I  have  mentioned  the  supply  of 
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available  plant  food  has  had  nothing  to  do  wtth  the  pros- 
perity of  the  farm  crops,  is  to  believe  in  an  absurd  proposi- 
tion. The  importance  of  water  supply  is  conceded,  the 
necessity  for  the  proper  tillage  and  rotation  of  crops  is  not 
disputed ;  but  it  is  an  almost  universal  experience  that  even 
when  nature  is  kind  with  her  downfall  of  rain,  and  when  the 
farmer  exercises  the  very  best  skill  which  is  available  in  culti- 
vating his  land,  there  is  still  a  large  influence  to  be  attributed 
to  the  supply  of  plant  food  which  is  introduced  into  the  soil. 
When  some  scientist,  by  irrigation  and  by  the  introduction 
into  the  soil  of  organic  matter  containing  no  nitrogen,  phos- 
phoric acid  or  potash,  and  without  the  use  of  any  purchased 
plant  food  whatever,  accomplishes  continuous  successful  crop 
production  on  some  of  the  sandy  plains  of  Massachusetts  or 
New  York,  then,  and  then  only,  will  we  conclude  that  the 
fertilizer  trade  is  a  great  mistake,  and  that  farmers  need  only 
be  solicitous  about  water  and  texture. 

Please  do  not  understand,  however,  that  I  come  here  to 
defend  the  use  of  commercial  fertilizers  as  now  practised  by 
a  large  percentage  of  farmers.  The  way  in  which  commer- 
cial manures  have  been  used  has  to  a  large  extent  always 
been  irrational,  and,  so  far  as  I  can  see,  is  likely  to  be  irra- 
tional in  some  measure  for  a  long  time  to  come.  Permit 
me  to  illustrate  what  I  mean  by  citing  the  conditions  which 
exist  in  the  State  of  New  York.  There  have  been  registered 
for  sale  in  that  State  for  the  year  1904  not  far  from  600 
brands  of  fertilizers.  These  mixtures  of  compounds  of  nitro- 
gen, phosphoric  acid  and  potash,  bearing  all  kinds  of  names, 
present  a  greatly  varied  composition, — indeed,  they  run 
the  whole  gamut  of  possibilities  in  their  proportions  of  the 
three  valuable  ingredients ;  and  I  am  unable  to  see,  after 
giving  the  matter  much  consideration,  how  these  mixtures, 
outside  of  a  few  cases  of  special  fertilizers,  are  in  any  way 
intelligently  correlated  to  the  needs  of  various  classes  of 
farmers,  or  of  any  particular  class. 

Some  years  ago  I  had  the  honor  to  address  this  body  on 
the  subject  of  commercial  plant  food.  At  that  time  I  very 
emi)hatically  urged  upon  your  attention  what  seemed  to  me 
to  be  an  important  fact,  viz.,  that  farmers  were  very  gener- 
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ally  failing  to  make  an  intelligent  study  of  the  needs  of  their 
particular  fiums,  and  were  buying  such  fertilizers  as  the 
manafacturers  happened  to  put  in  their  hands,  without  any 
clear  conception  as  to  whether  these  mixtures  were  efficiently 
and  economically  strengthening  the  fertility  of  the  soils  under 
their  control.  Eight  years  have  now  passed,  and  I  must 
confess  that  there  has  not  been  that  improvement  in  the  gen- 
eral practice  pertaining  to  the  use  of  fertilizers  that  I  had 
hoped  to  see.  The  only  general  proposition  which  to  my 
remembrance  has  ever  been  made  concerning  the  feeding 
of  plants,  and  which  appeared-  to  be  based  upon  scientific 
fiawjts,  was  made  by  the  late  Professor  Stockbridge,  who 
advocated  the  compounding  of  manures  in  accordance  with 
the  amounts  of  ingredients  withdrawn  from  the  soil  by  crops. 
On  this  basis  mixtures  known  as  the  Stockbridge  manures 
were  placed  upon  the  market.  They  were  of  high  grade  in 
textore  and  quality,  and  certainly  were  efficient,  but  of 
doubtful  economy.  Unless  I  mistake  the  tendencies  of  agri- 
cultural practice,  the  trend  of  opinion  has  been  away  from 
these  mixtures  during  the  past  several  years. 

It  is  clear,  I  think,  in  view  of  our  new  factors  of  knowl- 
edge, previously  referred  to,  that  we  should  very  largely 
abandon  the  mathematical  basis  of  feeding  plants.  There 
is  no  force,  certainly  no  business  wisdom,  in  the  proposition 
that  we  shall  add  potash  to  a  soil  rich  in  potash,  for  fear  that 
it  ^ill  some  time  become  exhausted  lielow  the  point  of  luxu- 
riant crop  production.  When  the  soil  needs  potash,  let  us 
add  it,  but  not  until  then.  The  rational  thing  for  the  farmer 
to  do  is  to  so  maintain  the  land  under  his  control  that  it  is 
prepared  for  the  production  of  the  crop  which  he  desires  to 
grow.  In  other  words,  he  is  to  make  good  the  deficiencies 
(►f  the  soil  when  used  for  a  particular  purpose.  The  needs 
of  the  plants  to  be  grown  mast  bo  considered,  of  course, 
but  our  work  is  to  pre{)are  our  fields  to  meet  these  needs. 

But  I  am  met  with  the  old  and  somewhat  stale  objection 
thatfannei'S  do  not  know  the  needs  of  their  land,  and  cannot 
learn  them.  What  a  low  ideal  this  is  to  present  to  agricul- 
tural practice !  The  fact  is,  some  of  our  more  intelligent 
agriculturists,  especially  those  producing  fruit,  are  buying 
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fertilizers  with  reference  to  what  they  have  learned  by  expe- 
rience to  be  their  real  needs ;  it  may  be  potash  in  one  case, 
phosphoric  acid  in  another  or  nitrogenous  compounds  in 
another.  These  men  have  by  observation  discovered  what 
are  the  applications  which  return  profit,  and  at  present  they 
are  not  troubling  themselves  about  complete  manures  or  any 
other  theoretical  considerations.  Those  farmei's  who  do  not 
know  the  needs  of  their  soil,  and  take  no  pains  to  learn 
them,  —  for  they  certainly  may  learn  them  in  a  very  prac- 
tical way,  —  are  paying  the  penalty  of  ignorance. 

I  think  that  perhaps  it  is  due  to  you,  after  this  somewhat 
rambling  address,  that  I  shall  lay  before  you  what  I  regard 
as  the  best  agricultural  creed  with  reference  to  soil  man- 
agement that  can  be  formulated  in  the  light  of  existing 
knowledge :  — 

1.  Thorough  tillage,  with  efficient  machinery,  to  be  given 
if  possible  when  the  moisture  conditions  of  the  soil  admit 
of  satisfactory  pulverization. 

2.  Frequent  surface  tillage  at  times  of  scanty  rain&ll,  in 
order  to  conserve  the  supply  of  soil  moisture. 

3.  A  sufficiently  rapid  rotation  of  crops  to  insure  good 
soil  texture,  to  allow  the  necessary  frequency  of  applying 
fertilizing  material,  and  as  a  main  result  to  secure  a  paying 
stand  of  crops. 

4.  The  introduction  into  the  soil  at  frequent  intervals  of 
an  amount  of  organic  matter  necessary  to  proper  soil  texture 
and  water-holding  power,  either  by  application  of  farm 
manures,  by  plowing  under  soiling  crops  or  by  the  rotting 
of  the  turf. 

5.  The  scrupulous  saving  of  all  the  excrement  of  &mi 
animals,  both  solid  and  liquid. 

6.  The  purchase  of  plant  food  with  due  reference  to  the 
needs  of  the  farm  and  to  the  system  of  farm  management 
prevailing. 

7.  The  maintenance  in  the  soil  of  those  conditions  of 
drainage  and  aeration  which  promote  the  gro\Hh  of  desirable 
soil  organisms,  and  the  introduction  into  the  soil,  when 
necessary,  of  such  organisms  as  are  essential  to  the  growth 
of  particular  plants* 
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The  Chaik,     Discussion  is  now  in  order. 

Mr.  A.  M.  Lyman  (of  Montague).  Would  the  lecturer 
caMvate  in  rotation  crops  of  tobacco  and  onions,  for  in- 
stance? In  the  Connecticut  valley  we  have  learned,  after 
long  years  of  experiment,  that  we  get  better  crops  of  onions 
and  tobacco  when  continued  on  the  same  fields.  Also,  isn't 
it  a  good  idea  for  farmers  to  make  their  own  soil  tests,  but 
on  a  smaller  scale  ?  Can  we  not  easily  find  out  what  our 
soils  need? 

Dr.  Jordan.  In  regard  to  the  question  of  tobacco  and 
onions,  I  didn't  mean  by  proper  rotation  of  crops  that  you 
should  always  rotate ;  but  in  general  farming,  the  general 
management  of  land  for  the  dairy  farm,  there  is  no  question 
bat  that  there  is  such  a  thing  as  the  *' proper  rotation  of 
crops."  But  I  must  beg  to  be  excused  from  going  into  the 
question  of  tobacco  and  onions,  as  I  don't  know  very  much 
about  them. 

In  i-egard  to  soil  tests,  I  get  a  great  many  requests  for 
soil  analysis,  and  they  are  mostly  from  city  people.  *•  I  pro- 
pose to  grow  onions  ;  will  you  please  tell  me  whether  I  can 
or  not?"  And  they  enclose  a  thimbleful  of  soil.  I  always 
write  back  and  say,  ^'  This  soil  analysis  is  not  at  all  com- 
petent to  tell  you  whether  you  can  grow  a  crop,  or  even  tell 
you  what  you  can  put  on  the  soil  to  make  it  more  fertile.'' 
In  general,  soil  analyses  are  to  be  advocated.  I  don't  mean 
that  firom  soil  tests  a  man  can  learn  everything,  but  I  do 
mean  to  say  that  where  he  applies  nitrogen  alone,  or  potash 
alone,  or  phosphoric  acid  alone,  he  soon  learns  under  his 
system  of  fiirming  what  things  have  a  dominant  influence  to 
bring  in  the  money. 

Some  will  rise  and  say  that  the  seasons  differ.  I  grant  it 
to  some  extent,  but  in  a  general  way  we'  now  say  at  the 
experiment  farm  at  Geneva  that  it  is  practically  useless  for 
us  to  buy  potash.  We  do  know  that  phosphoric  acid  and 
nitrogen  are  the  two  things  that  bring  us  profits ;  and  we  do 
know  that  when  we  are  adding  a  rich  cotton-seed  manure 
a  little  phosphoric  acid  is  about  all  we  need  on  that  land. 

Mr.  C.  H.  Parker  (of  Holden).  The  lecturer  has  an- 
swered in  part  the  question  which  I  proposed  to  ask.     He 
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says  he  would  know.  I  was  going  to  ask  him  how  he  would 
know,  but  it  seems  it  is  by  experiment.  But  the  seasons 
diJSer,  and  the  land  differs  in  every  field  that  I  own,  I  think, 
and  I  don't  know  how  I  would  know.  We  have  experiment 
stations  to  test  these  things  more  carefully,  and  tell  us  what 
we  don't  know  in  reference  to  our  land.  I  don't  believe  the 
farmers  can  find  out.  They  are  not  careful  enough  to  make 
these  experiments  so  they  would  know  anything  about  them 
from  one  year  to  another. 

Dr.  Jordan.  You  have  touched  upon  one  of  the  difficult 
things,  —  that  is,  just  how  far  an  experiment  station  might 
serve  you  in  determining  or  solving  some  of  your  business 
problems  on  your  own  fiirm.  There  is  a  certain  limit  be- 
yond which  we  cannot  go.  I  don't  believe  it  is  within  the 
province  of  any  experiment  station  to  tell  you  whether  you 
would  better  keep  milch  cows  or  raise  pigs.  I  don't  be- 
lieve it  is  within  the  province  of  an  experiment  station  to 
tell  you  how  much. you  ought  to  feed  your  cows.  It  may 
give  you  certain  general  principles  and  certain  fundamental 
facts ;  but,  if  I  were  getting  8  cents  a  quart  for  my  milk,  I 
would  feed  differently  than  if  I  were  getting  90  cents  a  hun- 
dred pounds.  I  would  feed  them  well  at  8  cents  a  quart, 
and  at  90  cents  per  hundred  I  would  feed  them  as  little  as 
possible.  I  don't  believe  it  is  possible  for  an  experiment 
station  to  experiment  with  fertilizers  so  generally  that  it 
would  be  able  to  tell  so  and  so,  after  he  has  managed  that 
farm  for  some  time,  just  what  he  ought  to  use  on  it.  It  de- 
pends on  his  system  in  using  the  &rm.  I  know  that  is  a 
hard  thing  to  say,  and  it  is  not  very  satisfying  to  say  it,  but 
it  is  the  best  I  can  do. 

Mr.  Edmund  Hersey  (of  Hingham).  I  think  there  is  no 
trouble  in  a  farmer  finding  out  what  his  land  wants.  He  can 
test  it  himself  a  good  deal  bettor  than  can  the  experiment 
station  a  hundred  miles  off,  I  have  tested  my  farm,  and  it 
has  saved  nie  a  good  many  dollars.  It  is  by  trying  different 
<]uantities  of  the  three  articles,  one  year  after  another,  and 
then  striking  a  balance.  By  keeping  an  exact  account,  you 
can  tell  what  your  ground  will  grow.  I  don't  go  to  a  man 
one  hundred  miles  off,  and  ask  him  to  mix  my  fertilizer ; 
I  don't  believe  he  knows  how. 
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Mr.  Wm.  H.  Bowker  (of  Boston).  I  don't  think  I 
should  have  projected  myself  into  this  discussion  if  the 
manofacturers  had  not  been  pretty  severely  criticised  by  the 
lecturer,  as  you  have  all  heard.  Apparently  we  are  in  a 
tight  place.  We  want  to  do  what  is  right,  and  we  ask  the 
doctors  to  teU  us  what  to  do,  and  they  don't  dare  to  tell  us. 
Even  the  good  doctor  here  admits  that  he  has  not  the  courage 
to  tell  the  &rmers  what  to  do,  —  that  he  is  not  the  man  to 
prescribe.     Who,  then,  is? 

There  are  great  manu&cturers  of  proprietary  medicines, 
and  the  leading  physicians  of  the  country  are  prescribing 
these  medicines.  Why  ?  Because  they  are  put  up  in  a  large 
way  OQ  known  definite  formulas,  which  are  printed  on  the 
packages,  and  are  manufactured  from  drugs  of  known  purity 
and  strength ;  and  the  doctors  believe  it  is  safer  to  prescribe 
these  things  than  to  trust  their  prescriptions  to  the  average 
druggist.  We  are  in  the  position  of  the  men  who  are  manu- 
facturing these  proprietary  medicines,  where  the  formulas  or 
analyses  are  known  and  printed  on  the  package. 

You  come  to  us  and  ask  us  to  give  you  something  with 
which  to  grow  a  crop.  We  turn  to  the  scientific  man,  — 
the  doctor,  —  and  ask  him,  and  he  has  no  answer.  What 
do  you  think  of  the  physician  who  tells  you  at  your  bedside 
that  quinine  and  iron  are  good  tonics,  and  then  leaves  you 
without  giving  you  the  form  and  the  proportion?  You 
wouldn't  employ  him  longer,  would  you  ?  You  require  that 
he  shall  prescribe  for  you  a  definite  form  and  a  definite 
quantity.  Each  of  you  has  his  own  peculiar  characteristics, 
but  your  physician  prescribes,  nevertheless,  and  his  judg- 
ment is  based  upon  his  experience  and  the  experience  of 
others  in  his  profession. 

Professor  Stockbridge,  who  died  a  few  months  ago,  said 
that  there  were  many  things  in  the  fertilizing  of  crops  which 
we  did  not  know  about,  but  which  he  hoped  time  would 
solve.  Nevertheless,  he  took  the  crop  as  his  basis  and  said  : 
"  We  will  supply  it  as  far  as  we  know  how  with  what  it 
requires  for  an  average  crop  under  normal  conditions  in 
properly  balanced  manures.''  That  was  a  good  starting 
point.  His  crop  formulas  were  modified  by  experiments, 
by  the  teachings  of  such  men  as  Johnson,  Sturtevant  and 
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Atwater,   and  by  the   experience  of  practical  fiumers,  — 
which,  after  all,  is  about  the  only  safe  guide. 

You  come  to  me  to  know  what  to  use.  Following  the 
advice  of  the  lecturer,  I  tell  you  to  go  back  and  find  out 
what  your  soil  contains  or  what  it  lacks,  and  then  fertilize 
accordingly.  You  say:  *^I  can't  do  that,  —  I  haven't  the 
time  ;  I  have  got  to  apply  something  to-day."  Then  I  say : 
*<  K  you  are  going  to  raise  com,  we  have  found  that  a  very 
good  mixture  is  4  per  cent  ammonia,  10  per  cent  phosphoric 
acid  and  7  per  cent  potash ;  for  potatoes  we  have  found  that 
a  mixture  of  4,  7  and  7  will  produce  good  results."  Now, 
there  is  not  a  tanner  here  to-day  but  will  use  some  kind  of 
fertilizer  next  spring,  and  I  put  it  to  you  now :  if  you  are 
going  to  plant  potatoes,  what  will  you  apply,  and  how  much 
per  acre?     Answer  me,  now,  that  question. 

Mr.  Pratt.     One  ton  to  the  acre. 

Mr.  BowKER.     Of  what  grade  ? 

Mr.  Pratt.     The  analysis  you  have  just  given. 

Mr.  BowKER.  Four,  7  and  7, — that  is  what  you  are 
going  to  apply  ? 

Mr.  Pratt.     Yes,  sir. 

Mr.  BowKER.  Now,  whatever  you  use,  whether  you  use 
one  bag  or  one  ton  per  acre,  you  have  applied  a  definite 
quantity  of  ammonia,  of  potash  and  of  phosphoric  acid. 
That  being  the  case,  is  it  not  right  for  us  to  say  to  you  that 
to  the  best  of  our  knowledge  and  belief  you  should  use  cer- 
tain rational  mixtures  that  are  based  partly  upon  the  analysis 
of  the  crop  and  partly  upon  experience  ? 

I  don't  believe  altogether  in  the  economic  side  of  the 
question  that  we  have  had  presented  to  us  to-day ;  I  don't 
believe  in  robbing  the  soil.  I  believe  it  is  better  to  return, 
as  far  as  we  are  able,  what  we  take  from  the  soil.  What  is 
the  matter  with  our  New  England  fi9.rms  to-day  ?  It  is  that 
your  grandfather  and  my  grandfather  robbed  the  land,  — 
robbed  this  generation,  —  which  in  my  judgment  they  had 
no  moral  right  to  do.  I  feel  that  it  is  our  duty  as  well  aa 
good  practice  to  put  back,  as  far  as  we  are  able  to  know, 
what  we  have  taken  out.  Of  course  I  would  not  carry  it 
to  the  extent  of  returning  all  the  nitrogen,  because  we  kao^vr 
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that  there  are  certain  classes  of  crops  that  assimilate  from 
the  great  storehouse  —  the  air  —  a  certain  portion  of  their 
nitrogen,  so  we  can  leave  some  part  or  all  of  it  out.  But 
when  we  come  to  the  mineral  ingredients,  I  believe  we  should 
return  them.  I  believe  we  owe  it  not  only  to  ourselves  and 
to  our  children  but  to  the  State  to  preserve  the  fertility  of 
oar  soils  as  far  as  it  lies  within  our  power  to  do  so.  That 
man  is  a  good  citizen  who  builds  up  his  &rm  and  preserves 
its  fertility,  not  only  for  himself  but  for  posterity  ;  and  any 
man  who  comes  here  and  tells  you  that  you  can  leave  some- 
thing out,  particularly  the  potash,  is  advising  you  to  follow 
a  wrong  principle,  in  my  judgment.  You  can  no  doubt 
leave  it  out  in  many  cases,  but  you  are  robbing  the  soil  by 
just  so  much.  In  a  word,  you  are  taking  the  patrimony 
that  belongs  to  your  son,  as  well  as  reducing  your  own 
resources.  We  had  a  talk  here  yesterday  about  keeping 
oar  sons  on  the  farm.  I  think  a  good  many  of  them  would 
have  stayed  on  the  fiirm  if  their  fathers  and  grand&thers  had 
not  robbed  it  before  they  were  born. 

I  am  very  glad  that  the  doctor  has  spoken  about  the  dig- 
nity of  the  business.  I  deplore  misrepresentation  on  the 
part  of  any  one.  I  am  very  happy  to  say  that  Massachusetts 
has  done  more  to  develop  the  fertilizer  industry  along  right 
lines  and  to  place  it  on  a  higher  level  than  any  State  in  the 
Union.  Professor  Stockbridge  and  President  Clark  went 
to  our  Legislature  thirty  years  ago,  and  secured  the  passage 
of  a  law  which  in  effect  requires  the  manufacturer  to  **  state 
what  he  sells,  and  sell  what  he  states."  That  law  was  taken 
as  the  model  for  every  fertilizer  inspection  law  in  the  United 
States,  and  it  raised  not  only  the  standard  of  the  business, 
but  of  the  men  engaged  in  it.  It  was  also  Stockbridge, 
Gark  and  Goessmann  and  their  friends  who  organized  the 
experiment  station  at  Amherst.  It  was  started  to  solve  just 
sach  problems  as  we  have  discussed  here  to-day.  From 
the  Amherst  station  and  the  New  Haven  station  there  have 
sprang  forty-two  experiment  stations  in  this  country ;  and 
oat  of  these  stations  has  grown  the  enlarged  and  improved 
Department  of  Agriculture  at  Washington,  which  is  doing 
so  much  for  the  advancement  of  agriculture. 
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Question.  In  this  compound,  of  which  18  per  cent  is 
given,  what  is  the  other  82  per  cent?  Why  not  let  us 
have  360  pounds,  for  instance,  and  not  compel  us  to  take 
2,000? 

Mr.  BowKER.  I  think  the  doctor  here  can  explain  that 
better  than  I  can.  I  would  attempt  it,  but  he  is  here,  and 
he  will  give  you  the  chemistry  of  it. 

Dr.  Jordan.  It  isn't  the  first  time  that  the  fertilizer 
manufacturer  has  appealed  to  the  scientist  to  help  him  out 
of  a  hole.  You  needn't  lay  that  up  against  the  fertilizer 
manufacturer,  though.  There  are  some  good  things  about 
him. 

Why,  my  friend,  this  is  the  explanation.  You  see,  he 
sells  you  nitrogen,  but  he  has  got  to  have  that  hitched  to  a 
lot  of  other  stuff,  in  order  to  hold  it.  He  sells  you  phos- 
phoric acid  and  he  sells  you  potash,  but  if  he  were  to  sell 
you  actual  phosphoric  acid  and  actual  potash,  it  would  bum 
the  skin  all  off  your  fingers,  and  would  play  all  sorts  of 
tricks  on  the  crops ;  so  he  has  to  have  them  hitched  to  some- 
thing that  makes  a  pleasant  compound  to  handle,  and  that 
the  plants  are  willing  to  take.  That  is  why  you  get  the 
rest  of  it,  with  the  exception  —  now  I  am  going  to  answer 
that  question  just  as  I  please  —  with  the  exception  that 
when  the  manufiekcturers  gather  the  sentiment  of  the  &rmers 
that  buy  a  low-priced  fertilizer,  then  they  put  in  something. 
They  do  it  because  they  believe  it  expedient  in  trade,  be- 
cause the  farmer  asks  for  it.     . 

Mr.  BowKER.  We  sometimes  make  it  from  a  low-grade 
material. 

Dr.  Jordan.     Yes,  that  is  true. 

Mr.  E.  A.  Waters  (of  Worcester).  I  want  to  ask  one 
question,  but  before,  I  want  to  state  a  case  about  alfiEilfa. 
Some  five  years  ago  we  cleaned  up  an  old  wood  lot  and  cul- 
tivated it  for  two  years,  —  I  think  it  is  three  years  since  we 
seeded  it.  I  don't  know  just  the  time  of  sowing  that  alfalfiei, 
but  some  of  it  came  up  there  and  flourished,  has  done  well. 
If  we  feirmers  here  in  New  England  would  raise  more  alfiedfa, 
soy  beans,  peas  and  oats  for  our  stock,  we  wouldn't  have  to 
discuss  this  fertilizing  question  so  much ;  we  would  be  put- 
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ting  back  into  the  land  what  our  fathers  took  from  it  years 
ago. 

Now,  I  want  to  ask  the  doctor  if  he  thinks  it  possible  to 
raise  alfalfa  on  virgin  soil  without  using  bacteria ;  and  I 
also  want  to  ask  him  if  he  thinks  it  is  possible  to  raise  soy 
b^ns  here  in  New  England,  in  this  climate,  and  have  them 
come  to  maturity,  —  to  raise  beans  that  will  grow  in  their 
season  without  using  bacteria? 

Dr.  Jordan.  It  is  claimed  in  the  State  of  New  York  — 
and  I  tell  you  we  are  in  the  range  of  somewhat  uncertain 
knowledge  —  that  wherever  sweet  clover  is  abundant  al&l& 
will  do  well  without  any  inoculation.  Certain  it  is  that  in 
many  places  in  New  York  where  it  was  never  grown  before 
it  grows  all  right  from  the  start,  without  any  soil  inocula- 
tion, and  in  certain  other  places  it  does  not.  I  expect  it  is 
an  experimental  question  in  the  particular  region  where  it  is 
to  be  grown. 

I  wish  that  the  al&Ifa  plant  might  become  generally 
(hstributed  through  certain  sections  of  Massachusetts.  I 
don't  know  whether  it  can  or  not.  We  have  had  it  twenty 
years  on  our  experiment  &rm.  The  only  thing  we  find  it 
Deeessary  to  do  to  keep  an  alfal&i  farm  going  is  to  charge 
it  with  a  certain  amount  of  acid  phosphate  or  some  other 
Ume. 
Mr.  Waters.  What  do  you  mean  by  sweet  clover? 
Dr.  JoHDAN.  It  is  a  legume  that  grows  tall,  with  a  very 
small  white  blossom,  and  has  to  me  a  sickening  sweetish 
odor,  unpleasant. 

Prof.  Wm.  p.  Brooks.  We  grow  it  at  Amherst,  but  it 
generally  disappears  after  sowing.  There  may  be  locations 
which  I  have  never  visited  where  it  is  found,  but  in  going 
about  the  State  as  I  have,  I  have  never  seen  sweet  clover 
growing  wild. 

Dr.  Jordan.  It  is  distributed  all  through  the  State  of 
New  York,  and  it  is  claimed  there  that  where  that  is  abun- 
dant the  al&lfa  will  do  well.  On  the  experiment  farm  we 
anange  it  in  this  way :  we  sow  it  the  first  time  on  land  that 
has  been  cultivated  the  previous  year,  so  as  to  have  no 
weeds ;  then  we  sow  it  as  early  as  we  can.     We  put  on  a  lot 
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of  seed,  30  pounds  to  an  acre,  so  as  to  have  the  stems  thick 
and  fine.  After  it  gets  to  a  certain  height  the  weeds  will 
be  higher,  and  we  cut  the  weeds  down.  In  a  season  with 
plenty  of  moisture  we  are  sometimes  able  to  get  two  good 
crops  of  alfalfa  the  first  season.  Last  year  our  old  alfal£Bi 
fields  were  absolutely  killed  out,  —  our  first  experience  in 
twenty  years.  We  cut  of  green  alfal&  from  20  to  30  tons. 
It  is  equal  in  an  average  year  to  about  5  tons  of  hay.  We 
use  it  largely  for  summer  feed  for  our  dairy  cows.  It  is  sur- 
prising how  small  a  piece  of  good  alfalfa  it  takes  to  keep  ten 
cows.  We  cut  it  in  long  strips,  and  begin  at  one  end,  and 
by  the  time  we  reach  the  other  end  we  can  begin  back  on 
this  end.  I  remember  one  year  when  we  cut  five  good 
crops,  although  four  is  more  nearly  what  we  generally  do. 

Question.     What  seemed  to  be  the  trouble  last  year? 

Dr.  Jordan.  We  had  an  unusually  severe  winter,  and 
we  found  the  roots  sticking  out  of  the  gi*ound.  I  don't 
know  how  the  frost  ever  lifted  an  alfal&  root,  but  it  did ; 
it  was  a  strong  frost.  When  we  put  on  a  couple  of  horses, 
the  roots  were  pulled  out,  and  as  they  turned  it  over,  it 
looked  like  a  field  of  little  sticks. 

Mr.  Waters.  The  second  question  was,  if  it  was  possible 
to  raise  soy  beans  and  have  them  come  to  maturity  without 
this  bacteria. 

Dr.  Jordan.  I  know  this,  that  in  the  State  of  New  York 
and  other  places  the  soy  bean  has  responded  very  uniformly, 
and  the  chances  are  you  will  get  benefit  from  inoculation  in 
growing  soy  beans  in  the  State  of  Massachusetts.  I  should 
think  you  would  get  it  with  sufficient  maturity  to  use  as 
com  and  ensilage.  I  think  it  would  be  well  for  you  to  trj' 
cow  beans  on  your  land.  We  get  a  better  growth  of  cow- 
beans  at  Geneva,  and  we  grow  it  without  any  inoculation. 

Professor  Brooks.  I  will  answer  in  a  very  small  way. 
A  year  ago  I  sowed  one  or  two  rows  of  soy  beans,  and  they 
stayed  out  all  winter ;  they  came  up  and  sprouted  this  last 
spring. 

Mr.  Waters.  I  would  say  that  we  raised  between  five 
and  six  acres  of  soy  beans  this  past  season,  and  inoculated 
the  seed.    They  came  to  maturity,  and  we  got  a  good  growth. 
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I  am  8orTy  to  say  that  I  cannot  tell  very  well  what  the 
results  would  have  been  from  that  venture,  for  the  reason 
that  the  most  of  our  stock  was  sold  the  1st  of  November. 
We  reduced  the  grain  ration  one-half,  and  they  seem  to  be 
doing  just  as  well.  You  must  feed  cows  something  that  has 
protein  in  it,  and  if  you  cannot  buy  it,  you  will  have  to  go 
to  work  and  raise  it  on  your  own  &rm. 

The  Chaib.     May  we  hear  from  Dr.  Wiley  this  afternoon  ? 

Dr.  H.  W.  Wiley  (of  Washington,  D.  C.) .  I  simply  want 
to  say,  in  regard  to  the  theme  of  the  afternoon,  that  I  think 
it  is  the  fundamental  theme  of  agriculture, — the  fertility 
of  the  soil.  And  I  must  say,  upon  the  whole,  that  I  pretty 
generally  agree  with  all  the  lecturer  has  said.  Of  course 
the  fertility  of  the  soil  is  to  be  regarded  in  two  lights  :  the 
potential  fertility,  that  is,  how  much  matter  has  the  soil 
in  it  which  is  available  for  plant  growth ;  and  the  second, 
kinetic,  or  how  much  matter  has  the  soil  available  for  the 
use  of  the  plant.  It  is  hardly  necessary  to  discuss  the  ques- 
tion of  environment,  because  a  crop  is  more  climatic  than  is 
soil.  You  must  remember  that  no  amount  of  climate  can 
make  a  crop  where  there  is  no  plant  food,  and  no  amount 
of  plant  food  can  make  a  crop  where  there  is  no  climate. 
You  may  take  the  fertile  soils  of  the  south  and  transfer  them 
to  the  north,  but  no  amount  of  labor  will  enable  you  to  grow 
bananas,  pineapples  and  oranges.  All  these  things  must  be 
considered  in  discussing  the  matter. 

Now,  to  put  aside  all  environment  except  the  soil  itself, 
for  that  is  the  only  way  we  can  get  at  this  question,  —  that 
is,  assuming  the  environment  is  favorable,  because  to  a  cer- 
tain extent  man  can  control  not  only  the  soil  but  also  the 
environment.  You  can  put  up  a  greenhouse  here  and  grow 
tropical  fruits  in  South  Framingham ;  and  you  can  take  the 
poorest  soil  in  Massachusetts  and  grow  any  crop  you  want 
to,  by  fertilizing  it,  in  the  same  way.  So  in  that  respect 
man  controls  both  environment  and  the  soil.  If  he  takes 
from  arid  regions  soils  that  would  grow  nothing  in  their 
natural  environment,  he  can  convert  them  to  the  most  fertile 
soils  in  the  world.  I  will  say  that  man's  influence  over  the 
soils  is  fitr  more  easily  exercised  than  it  is  over  the  climate. 
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While  we  may  make  the  climate  in  a  small  way,  we  may 
take  the  soil  in  the  state  in  which  we  find  it,  and  change  it, 
and  there  man's  influence  is  most  pronounced.  Any  soil 
that  contains  less  of  any  plant  food  than  is  needed  is  abso- 
lutely sterile,  no  matter  how  rich  it  may  be  in  the  other 
ingredients ;  that  is,  if  it  has  12  per  cent  available  potash 
and  12  per  cent  phosphoric  acid,  and  has  no  nitrogen,  you 
cannot  grow  any  crop.  The  plant  eats  the  soil,  practically, 
in  which  it  is  placed,  and  the  steer  does  not ;  and  that  is 
where  the  diflSculty  of  the  problem  comes  in.  If  you  could 
put  a  steer  in  a  stall  and  feed  it  partly  on  the  stall  and  partly 
on  the  crib,  the  problem  of  feeding  it  would  be  very  com- 
plicated. You  would  have  to  know  how  much  nourishment 
it  was  getting  out  of  the  crib  and  how  much  out  of  the  stall. 
And  you  might  have  a  field  with  100  tons  of  plant  food  in  it, 
but  if  the  plant  cannot  get  at  it,  it  will  starve.  These  are 
the  fundamental  principles  of  feeding  plants  a  balanced 
ration,  just  as  you  would  feed  a  steer. 

We  have  shown  in  our  experiments  that  a  plant  feeds, 
as  a  plant,  according  to  the  amount  of  the  loose,  available, 
essential  plant  food  which  it  can  get,  —  that  is  a  fundamen- 
tal proposition ;  but  if  a  plant  can  get  but  a  little  bit  of  au 
essential  plant  food,  not  enough  to  make  a  crop,  it  may  feed 
on  the  other  food  to  a  certain  extent.  If  the  nitrogen  is 
deficient,  we  find  exactly  what  Dr.  Jordan  has  said.  When 
you  find  this,  you  must  balance  your  ration  in  such  a  way 
that  the  least  abundant  plant  food  in  the  soil  will  be  in- 
creased to  a  sufficient  quantity  to  make  a  normal  crop. 
That  is  what  the  farmer  wants  to  do.  He  doesn't  want  to 
rob#his  son  or  his  grandson,  but  he  wants  to  feed  his  crop 
in  a  way  to  be  most  economically  produced.  And  he  ought 
to  know  something  about  the  relative  abundance  of  the  mate- 
rials in  his  soil.  I  won't  go  into  the  subject  as  to  how  that 
is  to  be  found  out.  I  know  the  experiment  station  cannot 
analyze  the  soil  of  every  farm  in  the  State.  The  farmer 
must  take  part  in  the  work,  as  has  been  suggested. 

I  will  tell  you  what  we  have  done  in  the  south.  There 
the  problem  is  quite  simple,  because  the  soil  in  the  south 
is  almost  pure  sand,  —  contains  scarcely  any  plant  food  at 
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all.  Yet  it  does  contain  a  little  plant  food.  There  we  find, 
by  adding  jost  a  little  potash  to  one  strip,  and  phosphoric 
acid  to  another  strip,  and  nitrogen  to  another,  and  defining 
them  1,  2  and  3,  that  we  can  determine  which  combination 
will  produce  the  largest  return.  In  a  soil  like  that,  that  is 
the  combination  you  want  to  add.  In  a  soil  like  this,  which 
has  an  abundance  of  plant  food  in  it,  you  want  to  add  to  the 
least  abundant.  Nitrogen  and  phosphoric  acid,  perhaps,  are 
deficient,  but  this  can  be  easily  determined. 

You  have  got  to  feed  your  soils,  as  !Mr.  Bowker  said. 
Years  ago  I  proclaimed  that  the  ordinary  system  of  agricul- 
ture which  was  in  existence  in  the  west,  where  I  was  brought 
up,  was  nothing  short  of  highway  robbery.  I  have  seen  it 
with  my  own  eyes,  on  the  firontier,  on  those  rich  soils  where 
they  would  move  their  stables  to  avoid  taking  out  their 
manure,  —  it  was  cheaper.  When  the  manure  got  so  high 
that  the  stock  could  not  enter,  they  would  move  their  stables. 
They  removed  every  particle  of  the  corn  stalks  and  straw 
which  they  produced,  changed  crops  year  after  year,  until 
that  wonderful  fertility  of  the  virgin  soil  is  reduced  to  almost 
the  minimum  of  the  soils  of  the  east.  That  is  what  I  call 
highway  robbery,  —  absolutely  taking  from  the  soil  all  the 
time,  and  not  giving  it  back.  A  farmer  is  a  moral  farmer 
when  he  leaves  the  land  in  a  better  condition  than  he  found 
it,  so,  when  his  son  comes  to  take  his  place,  his  lands  are  in  a 
better  condition.  And  it  is  the  duty  of  every  farmer,  to  the 
State  and  to  himself,  to  leave  his  fields  more  fertile  than  he 
finds  them. 

Next,  our  agricultural  exhibits  are  too  small.  Of  course, 
there  are  certain  limits  which  nature  will  not  allow  you  to 
go  beyond,  but  you  can  approximate  them,  little  by  little ; 
and  that  is  the  duty  of  a  &rmer,  —  to  approximate  the  max- 
imum limit  which  nature  permits.  And  when  he  does  that, 
he  can  grow  three  times  as  much.  The  sugar  beet  will 
illustrate  that  better  than  any  other.  It  is  impossible  to  grow 
it  without  scientific  agriculture.  Why  is  there  not  more  of  it  ? 
Because  the  agricultural  department  is  not  up  to  the  standard. 
The  manu&ctore  is  all  right,  and  the  price  of  sugar  is  all 
right;  but  the  farmers  don't  grow  the  beets,  and  therefore 
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the  sugar  cannot  be  made.  The  land  is  not  tilled  as  it 
should  be,  and  the  crops  are  not  properly  rotated  in  order 
to  produce  the  best  results.  And  we  never  will  succeed 
in  this  undertaking  until  the  agricultural  department  is 
improved.  Last  week  I  saw  a  magnificent  sugar  fectory, 
preparing  sugar  for  the  table.  They  were  turning  out 
thousands  of  tons  of  beet  sugar.  **How  long  have  you 
been  running?"  I  asked.  *' Three  weeks,"  was  the  reply. 
**How  long  will  you  run?"  **  Another  week."  Four 
weeks,  —  with  that  magnificent  factory,  with  that  magnifi- 
cent result !  To  be  stopped  in  the  midst  of  its  work,  simply 
because  it  had  no  beets  to  work  with  I  And  with  that  splen- 
did soil,  and  the  climate,  —  which  is  the  most  important 
thing  in  growing  beets,  —  and  the  beets  pulverizing  14  and 
15  per  cent;  and  the  factory  not  getting  enough  to  work 
with,  simply  because  the  £a.rmers  don't  understand  the  scien- 
tific principles  of  growing  beets,  and  don't  want  to  learn. 
But  I  am.  glad  to  say  they  are  very  rapidly  improving  in 
this  respect.  Five  or  six  years  from  now  that  factory  will 
be  running  three  or  four  months  a  year. 

I  believe  that  the  great  work  of  the  agricultural  experi- 
ment station  and  of  the  agricultural  college  is  the  great  work 
of  agriculture  in  this  country,  because  it  teaches  the  farmer 
directly  how  to  increase  his  yield  of  profits  by  a  systematic 
and  scientific  manner  of  feeding  his  plants ;  and  how  the 
food  has  got  to  come  from  all  over  the  world,  from  where 
it  can  be  had ;  from  the  atmosphere,  a  lot  of  it ;  from  the 
soil,  a  part  of  it ;  from  distant  countries,  a  part  of  it,  when 
those  stores  which  nature  has  been  laying  by  in  the  past  are 
made  available.  There  is  enough  phosphoric  acid  in  the 
State  of  Tennessee  to  supply  the  whole  demand  of  the  United 
States  for  five  hundred  years.  It  is  to  be  taken  out  and 
brought  where  it  is  needed.  In  South  America  nitrogen 
is  plentiful,  and  will  be  made  available.  In  Germany  there 
has  been  discovered  potash,  and  the  throwing  down  of  pot- 
ash is  not  confined  to  Germany  alone.  These  have  got  to 
be  gathered  and  brought  here  to  be  used. 

But  even  then  economv  in  the  use  of  the  fertilizer  and 
in  saving  the  fann  manure  must  be  increased,  so  nothing 
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will  be  wasted ;  and  we  must  sell  those  things  which  take 
the  least  from  the  fann,  —  our  butter  and  milk  and  sugar,  — 
and  feed  on  the  farm  those  things  that  will  bring  back  to  it 
what  has  been  taken  out.  The  American  farmer  will  go  for- 
ward in  the  improvement  of  his  farm,  in  the  increasing  of  his 
profits,  and  in  that  moral  agriculture  of  which  I  have  spoken, 
which  will  leave  his  fields  in  a  better  condition  than  he  found 
them. 

Dr.  Jordan.  I  will  not  weary  you  one  moment,  but  I 
don't  want  to  be  considered  unpatriotic,  or  as  traitorous  to 
the  befit  interests  of  my  country.  Mr.  Bowker  made  an 
appeal  to  your  patriotism,  in  which  sentiment  I  most  heartily 
join ;  but  there  is  a  practical  side  to  patriotism.  We  have 
at  Greneva  an  Onondaga  clay  which  we  find  contains  100,000 
tons  of  potash  per  acre,  to  the  depth  of  1  foot.  Now,  sup- 
posing I  adopt  the  patriotic  point  of  view  in  feeding  the 
plant,  and  add  every  year  to  that  100,000  tons  as  much  as 
die  crops  take  out,  I  shall  have  made  amends  to  the  amount 
of  100,000  tons ;  but  if  I  do  not  replace  what  the  crops  take 
out,  and  in  the  course  of  a  century  I  have  reduced  that  pot- 
ash to  nothing,  I  wouldn't  have  to  do  any  more  than  I  did 
in  the  beginning,  and  that  is,  add  what  I  took  out.  So 
I  don't  really  see  how  my  grandson,  if  I  had  one,  would 
have  to  do  any  more  than  to  add  what  the  crops  had  taken 
out,  even  if  I  took  half  of  it  out.  Perhaps  my  logic  is  bad, 
but  really  my  patriotism  is  all  right,  and  I  think  my  logic 
is  as  good  as  my  patriotism. 

Mr.  Bowker.     Is  that  potash  all  available  ? 

Dr.  Jordan.  Oh,  no ;  but  we  find  at  present  it  is  avail- 
able to  the  extent  of  good  crops ;  and  when  the  time  comes 
that  it  isn't,  if  I  add  all  the  crops  have  taken  out,  I  think  I 
will  have  added  enough,  and  I  don't  expect  I  will  have  to 
do  it  for  fifty  years. 

Adjourned. 

Evening  Session. 

The  evening  session  was  held  at  8.15  o'clock,  First  Vice- 
President  Sessions  in  the  chair.  The  gathering  was  in  the 
Datm*e  of  a  reception  to  the  Board  of  Agriculture  and  others 
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attending  the  meeting.  His  Excellency  John  L.  Bates, 
Governor,  ex  officio  president  of  the  Board,  was  present. 
Miss  Edna  Dean  Proctor  was  present  by  request,  and  re- 
cited an  original  poem,  entitled  *^  Columbia's  Emblem,"  the 
golden  corn. 

The  Chair  invited  Dr.  L.  M.  Palmer  of  South  Framing- 
ham,  the  representative  of  the  Board  of  Trade  and  the  citi- 
zens of  the  town,  to  extend  greeting. 

ADDRESS   BY  DR.  L.  M.  PALMER. 

Mr.  Chainiian,  His  Excellency  the  Governor,  ladies  and 
gentlemen,  it  is  my  very  pleasing  duty  and  privilege  and 
honor  to  extend  to  you  the  greeting  of  the  Framingham 
Board  of  Titide,  and  to  bring  to  you  the  heartiest  good  will 
and  wishes  of  the  good  town  of  Framingham.  I  think  it  is 
perfectly  justifiable  in  me  to-night  if  I  assume  a  little  spirit 
of  boasting,  and  say  that  I  am  proud  to  speak  for  the  good 
old  town  of  Framingham.  We  are  proud  of  the  feet  that 
that  prince  of  men,  Oliver  Wendell  Holmes,  once  said  that 
his  ideal  of  life  was  to  have  a  home  in  the  city  of  Boston 
and  a  country  home  in  a  beautiful  town  like  Framingham. 
We  are  proud,  sir,  of  our  public  school  system.  We  are 
proud  of  our  State  normal  school,  —  the  oldest  normal  school 
in  the  State.  We  are  proud,  sir,  of  our  churches,  and  the 
good  moral  tone  in  our  town.  We  are  proud,  sir,  of  our 
State  muster  field,  where  we  have  received  for  many  years 
the  army  of  the  State,  of  which  you  have  the  honor  to  be 
the  Commander-in-Chief.  It  is  generally  acknowledged  that 
you  look  well  upon  horseback ;  we  are  glad  to  meet  you 
upon  a  peace  footing.  I  regret  very  much  that  it  is  not 
within  my  power  to  speak  as  a  farmer.  I  was  a  fiirmer 
once,  and,  if  I  had  been  consulted  upon  the  matter,  no 
higher  honor  could  have  been  conferred  upon  me  than  to 
have  been  a  farmer's  son.  My  Mends  are  disposed  to  poke 
fun  at  me  when  I  say  my  highest  ambition  in  life  at  the 
present  time  is  to  be  able  to  say  that  I  am  a  farmer,  and  a 
member  of  the  Middlesex  South  Agricultural  Society.  But 
for  the  past  twenty-five  years  my  fanning  has  been  only 
public  farming.     I  greet  you,  sir,  in  the  name  of  the  Fram- 
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ingham  Board  of  Trade  and  of  its  citizens.  You  have  visited 
OS  many  times  as  a  militiaman  and  as  Commander-in-Chief; 
we  greet  you  to-day  as  a  peace  man .  There  are  others  who 
will  also  greet  you,  and  I  will  not  take  further  time ;  only 
this  please  allow  me  to  say :  the  veriest  school  boy  and 
school  girl  remembers  those  classic  words  of  Henry  Clay, 
"  I  had  rather  be  right  than  President."  We  greet  you, 
Your  Excellency,  as  a  man  who  dared  and  preferred  to  do 
what  you  thought  was  right,  rather  than  be  Governor  of  the 
Commonwealth  of  IVIassachusetts. 

The  Chair.  Ladies  and  gentlemen,  allow  me  the  honor 
of  introducing  to  you  the  Governor  of  the  Commonwealth 
of  Massachusetts,  Hon.  John  L.  Bates. 

ADDRESS  BY  HIS  EXCELLENCY  GOVERNOE  BATES. 

I  was  just  going  to  call  the  Chair  '*Mr.  President,''  but 
I  am  reminded  that  I  am  the  president  of  the  Massachu- 
setts State  Board  of  Agriculture,  and  I  feel  just  a  little  as 
though,  in  being  called  upon,  some  one  was  usurping  my 
rights,  and  that  I  should  be  calling  on  some  one  else  to 
speak ;  and  that,  if  any  one  was  going  to  do  the  dictating 
on  this  occasion,  I  should  be  the  one,  for  since  the  Board  of 
Agriculture  was  first  organized  the  Governor  of  the  Com- 
monwealth has  been  ex  officio  president  of  it,  and  is  still 
president  of  it.  But  there  have  been  so  many  years  since 
he  has  been  the  active  president,  that  I  am  not  surprised 
^t  the  vice-president  this  evening  takes  the  chair  and 
issues  his  orders  to  the  president. 

I  very  much  appreciate  the  words  of  Dr.  Palmer.  I  feel 
as  though  I  was  not  entitled  to  all  that  he  says,  and  at  the 
same  time  I  find  much  cause  for  gratification  in  his  generous 
sentiments. 

The  pride  of  the  town  is  well  founded,  and  no  one  could 
listen  to  his  remarks  without  recognizing  that  fact.  As  he 
spoke  of  what  there  is  here,  I  could  but  think  that  here 
we  see  the  Commonwealth  in  miniature. 

He  spoke  of  the  public  school  system,  which  began  away 
back  in  the  wilderness,  and  has  always  been  identified  with 
the  Commonwealth  of  Massachusetts.     We   gave   to  the 
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world  the  first  free  public  school  supported  by  taxation; 
and  I  am  not  surprised  that  a  town  in  this  State  should 
mention  the  public  school  as  the  first  thing  in  which  it  finds 
occasion  to  rejoice. 

Then  he  mentioned  the  churches.  Well  we  know  that  the 
spire  of  the  church  arose  by  the  side  of  the  schoolhouse 
when  the  settlers  first  came  and  made  their  landing  on  our 
shores ;  and  in  that,  too,  the  town  is  typical  of  Massachu- 
setts,  from  the  very  beginning. 

Then  he  mentioned  the  normal  school,  —  not  exactly  a 
crowning  glory,  but  something  that  binds  the  public  school 
system  together,  that  makes  it  effective,  that  insures  that  all 
the  schools  throughout  the  State  shall  have  trained  teachers 
to  do  that  work  which  is  the  most  valuable  work,  —  to  train 
the  young  thought  of  the  Commonwealth. 

Then  he  mentions  the  camping  ground,  the  place  where 
our  militia  gather  from  season  to  season.  It  is  indicative 
of  the  strong  arm  of  the  Commonwealth ;  indicative  of  the 
courage  and  the  determination  of  the  men  who  settled  in 
the  wilderness,  and  who  had  to  fight  for  their  foothold  on 
the  continent  against  the  wild  child  of  the  forest ;  and  whose 
descendants  inherited  that  passion  for  freedom  and  breathed 
the  air  of  liberty  so  long  that  they  could  not  be  curbed,  and 
went  out  to  stir  the  fires  of  revolution,  and  were  willing  to 
meet  the  consequences  with  guns  upon  their  shoulders ;  the 
men  who,  through  our  whole  history,  have  been  the  ones  that 
have  preserved  our  rights  and  liberties. 

It  is  the  State  Board  of  Agriculture  that  is  being  greeted 
to-night,  reminding  us  not  merely  that  peoples  ai*e  dependent 
on  the  tilling  of  the  soil,  but  also  of  the  fact  that  those  who 
early  came  to  this  Commonwealth  were  men  who  had  the 
enterprise  and  the  perseverance  to  obtain  crops  where  ordi- 
narily it  would  have  been  considered  almost  impossible. 
They  so  developed  this  land  that  we  have  acres  that  are 
able  to  produce  as  high  a  percentage  in  values  as  any  acres 
in  the  world.  I  do  not  know  how  there  could  be  a  greater 
combination  of  the  things  that  have  made  Massachusetts 
great  than  those  that  are  suggested  by  this  occasion,  and  by 
the  words  of  the  one  who  so  kindly  extended  the  greeting 
to  us  this  evening. 
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I  have  had  my  way  with  the  Board  of  Agriculture  but 

once  this  year,  and  that  was  when  Mr.  Ellsworth  came  to 

my  office  some  two  or  three  months  ago,  and  wanted  to  know 

if  I  woald  attend  this  winter  meeting.     I  told  him  it  would 

give  me  great  pleasure  to  attend,  provided  the  exercises  were 

such  as  not  to  require  preparation.     **  Well,"  he  said,  *'  we 

propose  to  have  a  banquet,  and  propose  to  have  you  say 

a  few  words."     I  said,  **That  will  be  very  easy;    if  you 

had  invited  me  to  give  an  address,  that  would  have  been 

impossible,  for  I  am  too  busy  to  find  any  time  to  prepare 

addresses ;  and  it  wouldn't  be  right  to  have  the  people  come 

together  expecting  an  address,  and  find  that  the  Governor 

had  come  only  for  the  purpose  of  extending  a  few  words  of 

greeting."     "Well,"  he  said,  **we  will  arrange  that."    He 

came  back  again  ten  days  later,  and  showed  me  the  circular  in 

which  he  had  me  down  for  an  address,  and  that  was  the  only 

thing  on  the  programme.     I  asked,  <<  How  does  this  happen, 

ilr.  Secretary?  "     '*  Well,"  he  replied,  *'  you  know  we  have 

a  way  of  running  things  about  as  we  want  to,  and  we  have 

changed  our  programme;  that  is   all."     **Well,"  I  said, 

'*  I  see  you  have,  but  you  have  me  in  trouble  now,  and  you 

will  have  to  change  your    programme  again."     And,  for 

a  wonder,  I  found  he  was  quite  tractable.     He  changed  the 

programme,  and  said,   *'K  you  will  come,  we  will  have 

a  reception  to  the  State  Board  of  Agriculture,  and  we  will 

only  expect  you  to  say  a  few  words  of  greeting."     I  mention 

this  because  it  is  the  first  time  I  have  had  my  way  with  this 

Board  of  Agriculture,  and  I  wanted  you  to  know  that  I  had 

had  my  way  once. 

There  were  various  reasons  why  I  didn't  propose  to  come 
out  here  and  deliver  an  address.  In  the  first  place,  I  thought 
the  only  proper  kind  of  an  address  would  be  an  address  on 
agriculture ;  and  I  suggested  to  him  that  I  had  made  one 
attempt  at  that  before  the  Legislature,  and  that  my  views 
hadn't  seemed  to  meet  with  his  approval  or  with  that  of  the 
Board,  and  I  didn't  propose  to  get  into  any  more  trouble  on 
that  line.  At  any  rate,  my  excuses  seemed  to  be  sufficient, 
and  so  I  am  here  this  evening  merely  to  express  the  greet- 
mg  of  the  Commonwealth  of  Massachusetts,  particularly  to 
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the  members  of  the  Board  of  Agriculture ;  but  I  feel  as 
though  I  could  not  proceed  to  do  that  without  saying  one 
word  more  in  regard  to  the  town  that  has  given  us  so  pleas- 
ant a  reception. 

I  have  spoken  of  these  foundation  stones  in  which  it  takes 
its  pride.  There  is  something  more.  The  one  who  pre- 
sented the  greeting  represented  the  Board  of  Trade  here, 
—  the  Board  of  Ti-ade, — an  important  institution  in  any 
community;  an  institution  that  may  make  much  for  the 
prosperity  of  a  people.  I  was  pleased  on  the  train  to-night 
to  learn  of  the  enterprise  of  your  citizens,  who  are  not  satis- 
fied with  their  beautiful  homes,  and  their  schools,  and  their 
choice  farms,  and  their  industries  ah*eady  established,  but 
are  reaching  out  to  gather  in  more ;  and  I  was  pleased  to 
know  that  your  efforts  are  likely  to  be  successful,  and  that 
you  are  soon  to  locate  another  industry  here.  I  want  to 
congratulate  the  town  on  the  reputation  that  it  has  for 
enterprise,  and  as  a  clean,  wholesome  place  of  residence, 
that  makes  it  a  place  that  people  like  to  live  in  and  to 
establish  industries  in. 

The  State  Board  of  Agriculture  is  but  one  indication  of 
what  Massachusetts  is  doing  in  the  interest  of  the  fann. 
We  produce  each  year  about  $1,200,000,000  worth  of 
manufactures.  I  think  the  value  of  the  &rm  products  of 
Massachusetts  is  about  $42,000,000.  The  manufactures  are 
about  thirty  times  as  valuable,  and  yet  we  have  no  Board  of 
Manufactures,  we  have  no  Board  of  Commerce,  we  have  no 
Board  of  Trade  under  the  authority  of  the  State  and  sup)- 
ported  by  the  State.  The  only  industries  which  have  official 
recognition  in  that  way  are  the  fish  industry,  which  is  par- 
tially recognized  in  the  Fish  and  Game  Commission,  and  the 
agricultural  industry,  which  is  recognized  in  the  Board  of 
Agriculture.  I  presume  one  reason  for  this  is  the  recog- 
nized fitct  that  all  industries  are  in  a  way  dependent  upon 
the  agricultural  industry.  We  speak  of  our  cotton  mills, 
and  we  have  at  once  to  recognize  that  they  are  dependent 
upon  agriculture  for  the  raw  material.  We  speak  of  our 
woolen  mills,  and  we  recognize  that  they  are  also  dependent 
upon  the  farmers  for  the  raw  material.     So  it  is  also  with 
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the  boot  and  shoe  industry.  And  so  the  industry  which  we 
oall  agricultural  supplies  the  material  at  the  foundation  of 
many  industries,  and  also  the  necessities  of  life  for  those 
engaged  in  them.  It  was  in  recognition  of  these  facts  that, 
in  the  time  of  the  Persians,  the  monarch  would  leave  his 
throne  once  a  year  and  go  down  and  eat  with  the  husband- 
men. The  ancient  kings  of  India  used  to  have  a  formal* 
ceremony  once  each  year,  in  the  spring  time,  when  they 
woald  go  out  and  open  the  ground.  And  the  emperor  of 
China,  down  to  the  present  day,  orders  the  husbandman 
who  has  had  the  greatest  success  during  the  year  to  be 
brought  before  him,  in  order  that  he  may  be  created  a  noble 
of  high  rank.  When  men  have  dreamed  of  a  better  civili- 
zation, and  have  tried  to  describe  the  ideal  conditions  of 
life,  they  have  had  something  of  the  same  fiiscination  lead- 
ing them  on  as  seems  to  have  *  taken  possession  of  Dr. 
Palmer.  He,  not  having  been  born  a  son  of  a  &rmer,  hopes 
he  may  die  a  farmer ;  and  I  suppose  every  business  man 
who  is  enclosed  between  the  walls  of  the  great  cities  is  look- 
ing forward  to  a  time  when  he  shall  have  accumulated 
enough  so  he  can  go  out  on  a  farm  and  enjoy  some  of  its 
pleasures.  Moore,  when  he  wrote  about  Utopia,  described 
the  people  of  Utopia  as  a  people  all  of  whom  understood  the 
art  of  farming,  and  knew  how  to  raise  products.  The  art 
was  taught  in  the  schools  in  the  land  he  described,  —  a 
land  where  everybody  was  happy,  and  all.  the  best  condi- 
tions prevailed. 

And  there  was  another  who  wrote  about  a  city  of  the 
gods,  the  City  of  the  Sun.  He  described  the  condition  of  a 
people  given  to  agriculture,  and  all  instrui^ted  in  the  science 
of  it.  Then  he  told  how  they  would  go  out  in  processions, 
with  flags  and  with  banners,  and  widi  trumpets  sounding, 
in  order  that  they  might  plow  the  ground,  indicating  the 
dependence  of  humanity  on  the  coming  of  the  crops,  and 
also  the  &ith  of  humanity  that  the  crops  were  sure  to  come, 
if  man  did  but  do  his  part. 

Massachusetts  has  recognized  the  importance  of  this  indus- 
try in  many  ways.  We  have  made  some  progress  during 
the  last  two  years.     During  the  last  year  we  have  estab- 
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lished  a  State  forestry  department  and  appointed  a  State 
Forester.  For  many  years  it  has  been  recognized  that 
something  could  be  done  on  this  line  to  benefit  the  fsrin  and 
the  State.  It  was  thought,  if  there  were  an  expert  who  was 
skilled  in  such  matters,  that  he  could  be  of  assistance  to 
the  farmer  by  showing  how  lands  could  be  improved  that 
now  are  idle.  It  was  recognized  that  the  time  was  coming 
when  the  State  must  restore  some  of  its  forests,  if  it  would 
preserve  its  water  supply,  either  for  power  in  its  mills 
or  for  the  needs  of  the  great  cities.  It  was  recognized,  fur- 
thermore, that  these  forests  would,  in  the  course  of  time, 
as  they  have  in  other  lands,  become  a  source  of  income. 
There  has  been  a  desire  for  a  Idng  time  that  something  be 
done.  Something  has  been  done,  and  we  are  looking  for- 
ward confidently  to  a  growth  of  forests  in  this  Common- 
wealth that  will  add  to  the  beauty  of  the  State ;  that  will  be 
of  great  service  in  its  protection  of  the  supply  of  water ;  in 
its  protection,  incidentally,  if  you  please,  of  the  wild  game 
of  the  wood ;  and  of  value  in  making  waste  lands  sources 
of  revenue,  because  of  the  timber  that  may  be  produced 
from  tliem. 

There  has  also  been  an  advance  made  within  recent 
months  in  connection  with  the  highways.  We  were  pur- 
suing a  policy  of  building  State  highways  in  this  State  by 
means  of  an  appropriation  tliat  was  made  from  year  to  year ; 
and  the  State  Highway  Commissioners  never  knew  when 
some  economical  government  might  come  in  and  say,  "We 
will  stop  that  appropriation ;  we  will  cut  it  off."  They 
never  could  plan  ahead,  because  they  could  only  plan  to 
spend  the  money* already  appropriated ;  and  the  result  was 
that  the  work  was  carried  on  more  expensively  than  it  would 
have  been  otherwise.  Now  that  is  changed.  The  work  has 
been  established  on  a  five-year  basis,  so  the  commissioners 
can  plan  five  years  ahead,  knowing  their  appropriation  is 
certain.  A  more  harmonious  and  comprehensive  system  of 
roads  and  greater  economy  in  their  construction  will  be  the 
result  of  this  new  policy. 

And  there  has  been  another  advance.  We  have  set  out 
4,000  trees.     It  is  the  first  time  the  State  has  set  out  trees 
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along  the  lines  of  the  State  highways.  These  are  to  be 
followed  by  more ;  and  it  is  believed  in  the  course  of  time 
thftt  the  growth  of  these  trees  will  add  very  much  to  the 
picturesque  character  of  the  highways  of  this  Commonwealth. 
Some  of  our  roads  are  already  famous  because  of  their 
beauty,  due  to  the  wide-spreading  elms  that  were  planted  a 
hundred  years  ago,  and  the  shade  of  which  we  enjoy  to-day. 

There  has  been  an  advance  in  some  other  directions,  in 
which  the  farmer  is  particularly  interested.  We  are  reclaim- 
ing a  thousand  acres  of  land  at  Rutland  by  the  labor  of 
prisoners.  It  is  more  or  less  an  experiment.  It  has  been 
possible  under  the  statute  for  years  to  make  the  attempt,  but 
no  attempt  has  been  made  until  the  past  year.  A  thousand 
acres  have  been  taken,  and  prisoners  put  to  work.  The 
land,  practically  valueless  when  taken,  is  to  be  developed 
so  as  to  become  valuable  farm  property,  thereby  not  only 
adding  taxable  value  to  the  Commonwealth,  but,  as  an 
example,  showing  the  way  in  which  other  lands  may  be 
similarly  improved. 

I  was  greatly  interested  yesterday  to  read  that  portion  of 
the  President's  address  to  Congress  in  which  he  deals  with 
agriculture.  Over  a  column  of  the  morning  newspaper,  I 
found,  was  devoted  to  that  one  subject.  President  Roose- 
velt describes  the  '^department  of  agriculture"  as  a  great 
educational  institution,  having  over  two  thousand  special- 
ists, who  are  making  researches  in  every  known  field  of 
agricultural  interests.  They  are  examining  the  soil  in  the 
>'arious  parts  of  the  country.  They  are  collecting  grains 
and  fruits  from  all  over  the  world,  and  making  experiments 
for  their  cultivation  here.  They  are  also  endeavoring  to 
fig^t  the  enemies  of  the  farm.  They  are  meeting  the  de- 
structive insect  with  the  destructive  insect. 

Six  millions  a  year  is  expended  by  that  department,  and 
over  $10,000,000  a  year  for  the  agricultural  colleges  and 
the  various  experiment  stations,  and  the  researches  that  are 
being  carried  on  by  specialists.  And  all  this  is  done  be- 
cause our  people  recognize  the  importance  of  the  industry 
which  to-day  engages  one-half  of  the  people  of  the  Ameri- 
can nation. 


1()4  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

I  heard  Booker  Washington  say  last  Sunday  that  at 
Tuskegee  they  have  many  acres  of  land  connected  with  the 
institution,  which,  when  bought  a  few  years  ago,  was  not 
considered  worth  anything  for  tillage  purposes.  They 
bought  it  for  $2  an  acre,  and  the  people  w^ere  very  glad 
to  get  rid  of  it.  But  he  said  no  land  in  that  vicinity  could 
now  be  bought  for  $100  an  acre,  because  it  had  been  learned 
that  peaches  would  grow  on  that  land  better  than  on  any 
other  land  in  the  country.  It  was  a  discovery  of  great 
value  to  that  section.  It  is  experiments  which  are  leading 
to  such  discoveries  as  these  that  the  national  government  is 
making. 

I  remember  that  when  south  recently  I  found  the  cotton 
growers  particularly  pleased  because  the  national  govern- 
ment had  found  an  ant  that  would  prey  upon  and  destroy 
the  insect  that  was  destroying  the  cotton  crop. 

We  have  a  problem  in  this  State,  and  I  am  glad  to  see 
that  one  of  our  Congressmen  has  introduced  a  bill  in  the 
national  Legislature  providing  for  national  help  in  fighting 
the  gypsy  moth.  •  It  is  just  as  important  for  the  national 
government  to  be  interested  in  this  as  in  the  insect  that  was 
destroying  the  cotton  crop  in  the  south ;  just  as  important 
as  it  was  to  be  interested  in  the  disease  that  was  killing 
the  cattle  in  this  Commonwealth  about  two  years  ago,  and 
which  threatened  so  much  destruction.  It  is  in  the  interest 
of  the  nation,  but  the  Commonwealth,  the  locality  and  the 
individual  cannot  neglect  their  duty  in  this  matter. 

In  other  ways  the  national  government  is  giving  aid.  It 
tells  the  farmer  of  the  coming  of  the  storm  and  of  the 
changes  in  temperature.  Our  own  agricultural  department 
is  doing  for  the  State  what  is  being  done  by  the  nation 
for  the  entire  country.  It  is  working  along  similar  lines, 
and  the  more  successful  it  is,  the  greater  will  become  the 
agricultural  interests  of  this  Commonwealth. 

I  did  not  intend  to  talk  to  you  so  long,  but  there  is  one 
who,  I  understand,  is  to  favor  us  with  a  poem,  and  she  was 
kind  enough  to  tell  me  the  subject  of  it.  It  reminded  me  of 
the  words  of  Edward  Everett,  when  he  delivered  his  famous 
address  on  vegetable  and  mineral  gold,  where  he  compared 
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the  vegetable  gold  to  tho  mineral  gold.  He  called  atten- 
tion to  the  fact  that  the  gold  that  came  from  California  ws^ 
lifeless ;  that  it  was  of  no  value,  except  as  it  was  exchanged 
for  something  else ;  that  you  could  not  build  a  house  with- 
it,  you  could  not  wann  yourself  with  it,  you  could  not 
clothe  yourself  with  it,  you  could  not  eat  it.  After  you  had 
once  taken  the  crop  from  the  ground,  you  could  not  get  an- 
other crop  fi'om  it ;  the  ground  was  left  barren,  stony  and 
valueless.  And  then  he  went  on  to  speak  of  the  other  gold, 
the  vegetable  gold.  He  told  how,  if  you  drop  it  in  the 
earth,  it  swells,  expands,  and  gradually  sends  up  a  little 
shoot  that  pushes  its  way  above  the  soil.  The  grain,  he 
says,  is  golden ;  it  is  buried,  and  sends  up  a  little  shoot 
of  emerald  green.  It  flourishes,  it  laughs  and  revels  in  the 
sunshine  and  the  air,  and  puts  forth  its  leaves.  It  becomes 
a  great  stalk,  and  towers  aloft  with  fluttering  tassel,  and 
brings  forth  of  new  golden  grain  a  hundredfold,  that  will 
become  flesh  and  bone  and  muscle, — artery  and  vein  and 
throbbing  pulse.  It  will  become,  indeed,  the  staflT  of  life, 
—the  staff  upon  which  man  has  been  leaning  throughout 
all  the  ages.  Such  are  the  pictures  that  the  husbandman 
has  before  him  constantly.  They  reveal  something  of  the 
charm  to  the  man  of  tlie  city  of  the  life  on  the  farm.  I  con- 
gratulate those  who  have  the  opportunity  to  be  engaged  in 
such  a  delightful  and  important  work. 

Brief  addresses  were  also  made  by  Dr.  H.  W.  Wiley, 
chemist  of  the  United  States  Department  of  Agriculture, 
and  6y  Dr.  W.  H.  Jordan,  director  of  the  New  York  Agri- 
cultural Experiment  Station.  Pleasing  vocal  selections  were 
rendered  by  Miss  Carol  Livers  of  Boston,  accompanied  by 
^liss  Sarah  M.  Damon  of  Wayland. 


THIRD  DAY. 

The  meeting  was  called  to  order  at  10  a.m.  by  Secretary 
Ellsworth,  who  introduced  Mr.  Arthur  A.  Smith  of  Colrain 
as  the  presiding  oflicer. 

The  Chair.     It  is  my  privilege  to  preside  at  this  closing 
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session  of  this  winter  meeting  of  the  State  Board  of  Agri- 
culture. For  many  years  I  have  been  a  member  of  this 
Board »  and  this,  I  am  free  to  say,  has  been  one  of  the  — 
yes,  perhaps  the  most  successful  meeting  that  I  have  ever 
attended.  I  predict  for  the  town  of  Framinghani  a  contin- 
uous prosperity,  not  only  in  the  great  industry  of  agricul- 
ture, but  in  the  other  industries  of  the  town  also.  I  take 
great  pleasure  in  introducing  to  you  a  man  whom  you  have 
all  grown  to  love  during  this  meeting  of  the  Board  of  Agri- 
culture, Dr.  H.  W.  Wiley,  chief  of  the  Bureau  of  Chemistry 
of  the  United  States  Department  of  Agriculture. 
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FOOD  ADULTERATION  AND  THE  FARMER. 


BT   DK.    H.    W.    WILEY,    WASOTNOTOK,    D.    C. 


The  subject  of  food  is  one  that  interests  us  all,  —  at  least 
about  three  times  a  day ;  between  meals  we  may  consider 
other  subjects  of  public  importance.  It  seems,  however, 
odIj  fitting  that  in  an  agricultural  meeting  a  place  should  be 
given  now  and  then  to  the  discussion  of  the  products  of  the 
&rm  as  they  reach  the  consumer.  In  other  words,  the  &mier 
has  a  direct  interest,  not  only  in  the  production  of  the  foods 
which  feed  the  world,  but  also  in  their  subsequent  treatment, 
just  as  we  would  follow  any  other  product  with  interest  up 
to  the  time  of  its  final  use.  •  Usually  the  subject  of  adul- 
teration of  food  is  considered  only  from  the  manufacturer's 
or  fix)m  the  consumer's  point  of  view ;  it  is  rare  that  it  is 
treated  from  the  farmer's  point  of  view.  It  is  particularly 
to  this  last  phase  of  the  subject  that  I  will  call  your  atten- 
tion this  morning. 

The  products  of  the  farm  are  used  for  the  food  and  cloth- 
ing of  humanity ;  therefore  agriculture  lies  at  the  very  base 
of  human  life.  As  agriculture  prospers,  all  other  industries 
prospOT;  when  agriculture  fails,  all  other  industries  fail. 
You  cannot  have  a  man  work  unless  he  is  fed,  whether  that 
work  be  of  a  physical  character  or  mental  character.  Every 
employee  in  every  fectorylias  his  work  measured  largely  by 
his  nourishment,  just  as  a  farmer  cannot  take  an  ill-nourished 
steer  or  horse  into  the  field  and  get  good  work  out  of  him  ; 
he  must  feed  him  well,  if  he  wants  the  maximum  result. 
So  the  laborer  must  be  well  fed,  if  you  wish  to  get  the  max- 
imum result  of  his  work,  and  he  must  be  well  clothed.  And 
these,  food  and  clothing,  are  the  great  products  of  the  farm. 

We  might  get  along  for  the  time  being  without  almost 
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any  other  industry.  For  instance,  we  did  get  along  last 
year — with  some  difficulty,  to  bo  sure — with  a  very  limited 
supply  of  coal.  There  are  other  ways  in  which  we  can  get 
warm,  without  depending  altogether  upon  coal,  because  it  is 
perfectly  certain  that  the  time  will  come  —  I  don't  know 
when  that  will  be  —  when  there  will  be  no  more  coal.  By 
that  time,  human  ingenuity  must  devise  some  other  human 
effort  in  keeping  warm,  —  and  we  came  near  doing  tliat  last 
winter.  We  can  get  along  without  a  great  many  manufac- 
tured products,  to  be  sure  with  inconvenience  ;  but  the  very 
moment  you  strike  down  the  products  of  the  farm,  you  put 
man  in  a  position  where  he  cannot  exist  at  all,  —  he  must 
have  food  ;  he  must  have  food,  and  his  food,  to  be  efficient, 
must  be  wholesome.  It  must  be  what  it  protends  to  be,  or 
else  the  farmer's  labors  are  in  vain. 

If  the  farmer  prepares  food  to  be  offered  in  a  state  fit  for 
consumption,  as  some  of  it  is  at  the  time  it  leaves  the  fiirm, 
or  in  the  raw  material,  as  it  is  in  most  cases,  and  then  after 
it  leaves  his  hands  it  is  subjected  to  a  process  of  adulteiti- 
tion,  the  change  has  altered  "its  value  to  a  certain  extent. 
Agricultural  industries  are  injured  to  that  extent,  so  that 
the  fanner,  I  say,  holds  not  only  the  general  intei'est  as  the 
consumer  in  the  subject  of  food  adulteration,  but  a  still  fur- 
ther interest  as  a  producer  both  of  the  material  itself  as  food 
and  the  raw  materials  from  which  foods  are  manufactured. 

Now,  right  at  the  beginning  let  us  understand  what  food 
adulteration  is,  because  here  is  a  point  where  there  is  a  great 
difference  of  opinion.  A  great  many  people  think  that  food 
adulteration  consists  simply  in  adding  to  foods  things  which 
are  injurious  to  health  ;  that  is  a  very  common  view.  Any 
other  change  that  foods  may  undergo,  to  the  disadvantage 
of  the  farmer  or  of  the  consumer,  is  not  considered  an  adul- 
teration. That  I  consider  to  be  a  very  narrow  view;  as 
far  as  food  adulteration  goes,  it  covers  only  a  very  narrow- 
portion  of  the  field. 

Then,  again,  there  is  another  view,  which  regards  as  food 
adulteration  any  change  at  all  which  ma}'  take  place  in  the 
character  of  the  food  to  its  detriment,  and  especially  any 
change  which  deceives  the  consumer.     Now,  that  I  consider 
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to  be  the  dominant  feature  in  food  adulteration, — changes 
ID  food  products  which  deceive  the  consumer.  There  are 
hundreds  of  those  which  are  detrimental  to  the  agricultural 
interests,  and  many  are  detrimental  to  the  consumer  in  other 
Inspects,  especially  in  depriving  him  of  his  money  ;  so  that 
food  adulteration  must  be  looked  at  in  both  of  these  as- 
pects, as  a  process  which  may  be  injurious  to  health  and  as  a 
process  which  may  be  fraudulent  in  its  nature,  and  just  as 
much  to  be  reprimanded  as  any  process  that  would  deprive 
you,  through  fraudulent  pretence,  of  your  money. 

I  want  to  illustrate,  before  applying  these  principles  to 
agriculture,  some  of  these  phases  of  adulteration  to  which 
I  have  alluded,  viz.  :  first,  those  things  which  are  positively 
injurious  to  health ;  and,  second,  those  things  which  are 
fraudulent  in  their  nature. 

Now,  take  any  product,  —  any  one  that  you  might  happen 
to  mention,  —  I  will  use  one  which  is  a  very  common  prod- 
uct, I.e.,  milk.     Milk  which  is  unadulterated  is  the  milk, 
the  whole  milk,  of  the  cow  or  of  the  herd,  — absolutely  all 
of  it;  that  is  milk.      Now,  sometimes  the  farmer  himself 
becomes,  I  am  sorry  to  say  I  have  been  told,  an  adulterator  of 
food.    For  instance,  suppose  the  farmer  or  dairyman  in  milk- 
ing his  cows  does  this :  he  milks  a  part  of  it,  which  is  less 
rich  in  fat  than  the  whole,  and  sends  that  to  market  as  milk ; 
and  then  milks  the  rest  and  sends  it  to  market  as  cream. 
That  is  adulteration,  because  it  is  neither  milk  nor  cream 
tliat  13  sold.     Milk  is  the  whole  contents  of  the  udder  of  the 
individual  cow,  or  of  all  the  cows  in  the  herd  when  mixed 
together,  and  cream  is  what  rises  to  the  surface  or  is  sepa- 
rated by  mechanical  means  from  whole  milk  after  milking ; 
therefore,  the  sale  of  part  of  the  milk  as  milk,  and  the  rest 
of  it  as  cream,  Ls  adulteration.     There,  perhaps,  is  no  injury 
to  health  in  this,  except  where  milk,  which  is  an  almost  per- 
fect food,  is  prescribed  as  a  food,  for  instance,  to  an  invalid, 
on  the  supposition  that  it  is  the  whole  milk ;  if  a  portion  of 
it  be  extracted,  so  that  the  balance  of  the  ration  is  changed, 
that  milk  may  be  injurious  to  health.     Whole  milk  is,  I  say, 
an  almost  perfectly  balanced  ration,  especially  for  invalids 
and  in&nts ;  and  therefore,  if  administered  to  an  invalid  or 
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in&nt,  it  should  be  exactly  what  it  pretends  to  be.  The 
physician  may  write  a  formula  for  a  modification  of  milk, 
and  then  it  is  always  proper  to  have  the  milk  conform  to 
that  modified  formula,  because  it  may  be  necessary  in  certain 
conditions  of  diseases  or  invalidism ;  but  in  no  other  case  is  it 
proper  to  change  the  constitution  of  milk  and  sell  it  as  milk. 

There  is  a  very  common  adulteration,  as  you  know,  which, 
unfortunately,  is  accomplished  in  this  way.  Almost  every 
city  and  State  has  fixed  a  standard  for  milk ;  and  now  under 
an  act  of  Congress  the  United  States  h&s  fixed  a  standard  for 
milk, — these  standards  prescribe  that  milk  shall  not  con- 
tain less  than  a  certain  proportion  of  fat.  Now,  advantage  is 
taken  of  that  by  some  dealers,  who  take  a  richer  milk  and 
reduce  it  to  the  standard ;  and  that  is  just  as  much  an 
adulteration  as  if  no  standard  existed.  When  you  fix  a 
standard  for  milk,  it  means  that  whole  milk  must  at  least 
come  up  to  this  standard,  —  it  does  not  mean  that  whole 
milk  shall  be  reduced  to  this  standard,  at  all ;  and  there- 
fore any  one  who  takes  the  whole  milk  which  is  above 
standard  and  so  manipulates  it,  either  by  extracting  the  fat 
or  by  adding  water  to  the  milk,  so  as  to  reduce  it  to  a  legal 
standard,  is  just  as  guilty  of  adulteration  as  if  no  standard 
existed.  The  object  of  a  standard  is  not  to  legalize  adul- 
teration, but  to  fix  a  limit  beyond  which  whole  milk  shall 
not  go. 

You  heard  what  was  said  yesterday  about  the  Holstein 
cow  in  the  dairy.  The  Holstein  cow  gives,  as  you  know,  a 
milk  which  is  phenomenally  low  in  fet,  and  therefore  it  is 
not  a  suitable  animal  to  make  a  whole  dairy  herd  of;  and  a 
standard  prescribing  a  certain  amount  of  fat  would  exclude 
from  standard  milk  a  whole  milk —^  absolutely  whole  —  if  it 
was  given  by  a  cow  which  did  not  give  that  standard  of 
milk,  although  the  milk  would  not  be  an  artificial  article. 

This  illustrates  how  a  food  product  may  bo  manipulated 
upon  a  farm,  or  after  it  leaves  the  farmer's  hands,  in  order  to 
get  greater  gain.  Remember,  that  is  the  object  of  this  ma- 
nipulation, —  it  is  not  to  injure  your  health,  but  to  get  more 
for  the  product  than  otherwise  could  l)e  got ;  in  other  words, 
to  deceive  the  consumer,  and  defraud  him  of  his  money. 


Ko.4.]  FOOD  ADULTERATION.  171 

Another  instance ,  which  concerns  very  much  one  of  your 
neighboring  States,  —  that  is,  maple  syrup  and  maple  sugar. 
We  know  that  the  maple  tree  produces  a  kind  of  syrup  and 
sugar  which  is  very  much  liked  on  account  of  certain  quali- 
ties it  contains,  and  which  are  not  found  in  other  natural 
sugars.  As  far  as  the  sugar  which  is  contained  in  it  is  con- 
cerned, it  is  just  the  same  as  that  which  grows  in  the  sugar 
beet  and  the  sugar  cane,  —  there  is  no  difference  whatever 
in  the  sugar ;  but  the  maple  sap  contains  an  aromatic  sub- 
stance of  a  peculiarly  delightful  flavor,  which  the  chemist 
will  tell  you  is  due  to  some  kind  of  an  ether  or  aldehyde 
fluid,  which  gives  to  it  its  value.  If  you  should  refine  maple 
sugar  or  maple  syrup  as  you  do  beet  and  sugar  cane,  it 
would  be  thought  no  more  of.  It  is  because  it  is  a  rare 
product,  and  contains  these  materials  which  are  peculiar  to 
the  maple  tree,  that  it  has  this  additional  value. 

Now,  what  happens?  Imitations  of  syrup  are  made.  As 
far  as  the  sugar  used  is  concerned,  or  its  wholesomeness,  it 
is  just  as  good,  just  as  nutritious,  as  the  maple  syrup  itself; 
but  it  is  fraudulent  in  character.  The  object  in  making 
these  imitations  is  not  to  injure  humanity,  but  to  defraud 
humanity,  and  therefoi*e  it  is  an  adulterated  article.  I  am 
told  that  even  the  farmers  are  not  altogether  free  of  this.  I 
am  not  sparing  our  own  profession,  you  see,  when  we  follow 
the  wrong  direction.  I  have  never  seen  this,  because  I  have 
never  been  in  Vermont  during  a  maple  season ;  but  I  am 
told  that  you  can  find  around  the  factories  there  empty  bar- 
rels in  which  brown  sugar  has  once  been  contained,  and  that 
this  is  mixed  in  with  the  product  of  the  maple  sap.  I  am 
not  saying  this  is  true ;  I  am  told  it  is  true ;  it  is  possible 
that  it  may  be  true.  That  is  an  adulteration  ;  thKt  is  for 
the  purpose  of  defrauding  the  consumer. 

You  may  be  interested  to  kpow  that  the  very  largest 
maple  bush  in  the  United  States  is  in  the  city  of  Chicago. 
Of  course  Chicago  is  a  large  city,  and  contains  many  wild 
woods  and  swamps,  and  among  them  must  be  hundreds  of 
thousands  of  maple  trees,  —  that  is,  if  you  judge  by  the 
amount  of  ''pure  Vermont  maple  syrup"  that  is  manufac- 
tured in  that  city.     It  is  something  enormous.     It  is  a  good 
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syrup,  just  as  good  as  any,  just  as  nutritious  as  any,  maybe  ; 
but  it  is  a  fraud,  absolutely  fraudulent  in  its  character,  and 
therefore  is  an  adulterated  article,  although  not  injurious 
to  health,  and  should  be  excluded  from  the  markets  if  sold 
under  the  name  of  maple  syrup. 

Fortunately,  we  have  now  a  law  on  the  federal  statute 
book  which  prevents  the  naming  of  a  product  manufactured 
in  one  State  with  the  name  of  another  State.  It  is  a  law 
which  says  that  no  food  or  dairy  product  shall  be  misbranded 
in  respect  to  the  State  or  Territory  where  it  is  made ;  and 
now  we  are  compelling  the  Chicago  proprietors  of  this  maple 
business  to  leave  the  word  *' Vermont"  off,  but  the  law 
doesn't  say  anything  about  **  maple,"  unfortunately,  —  they 
can  put  that  on,  and  do.  So  that  they  no  longer  sell  the 
Vermont  maple  syrup,  as  they  did  two  years  ago,  but  sell 
"Pure  maple  syrup."  It  leaves  Vermont  off,  but  has  no 
regard  for  the  consumer. 

Now,  you  can  see  how  such  practices  touch  the  farmer 
financially,  because  the  proprietors  of  real  maple  syrup,  the 
growers  of  the  maple  and  those  who  do  make  real  maple 
syrup,  are  brought  into  competition  with  an  artificial  article, 
which  brings  their  product  down  below  the  price  of  profit. 
This  is  a  direct  blow  to  agriculture. 

Again,  let  me  refer  to  dairy  products.  You  have  all 
heard  of  oleomargarine.  No  man  who  has  ever  investigated 
the  subject  from  a  hygienic  point  of  view,  or  in  regard  to 
the  nutritious  qualities  of  the  article,  can  say  anything 
against  oleomargarine.  It  is  a  good,  wholesome,  proper 
food, — that  is,  when  it  is  made  as  it  should  be  made,  and 
very  bad  when  it  isn't.  There  is  nothing  to  be  said  against 
oleomargarine  as  to  the  matter  of  nutrition  and  of  injury  to 
health,  when  it  is  properly  made.  To  my  mind,  it  has  the 
same  right  on  the  market  as  any  other  food  product,  and 
the  laws  against  it  are  unjust  laws,  as  they  make  class  dis- 
tinction. The  crime  of  oleomargarine  is  in  appearing  under 
a  false  name,  and  deceiving  the  consumer;  that  is  where 
oleomargarine  must  be  struck,  because  it  is  fraudulent  when 
sold  as  butter.  The  man  who  sells  it  for  butter  steals  your 
money  the  same  as  if  he  put  his  hand  in  your  pocket,  and 
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should  have  the  same  punishment  given  to  him  ;  but  the  man 
who  makes  it  and  sells  it  as  oleomargarine  commits  no  crime 
whatever,  as  he  is  giving  you  a  good  article  at  a  less  price, 
and  selling  it  under  its  own  name. 

Glucose  is  another  article  concerning  which  the  farmers 
are  interested,  for  many  of  them  keep  bees  and  make  honey. 
Honey  has  a  competitor,  just  as  maple  sjrup  has.  The 
aroma  of  the  flower,  or  the  animal  excretion  from  the  bee, 
passes  into  the  honey  and  gives  it  a  flavor  of  high  value,  so 
that  the  sugar  from  the  honey  is  worth  two  or  three  times  as 
much  as  ordinary  sugar,  just  as  the  maple  sugar  is  worth 
more  than  it  Avould  be  simply  as  sugar.  And  here  is  a  fraud 
upon  every  man  who  makes  pure  honey,  as  well  as  a  fraud 
upon  the  man  who  consumes  it,  when  glucose  is  sold  as 
honey.  When  sold  as  honey,  glucose  is  an  adulterated 
article ;  when  sold  as  glucose,  it  is  absolutely  free  of  adul- 
teration. The  farmer  who  makes  pure  honey,  in  keeping 
bees,  should  be  protected  in  some  way  against  having  the 
price  of  his  article  diminished  by  a  competition  which  in. 
itself  is  fraudulent  in  its  nature. 

Now,  these  are  some  of  the  points  in  a  very  few  common 
articles  where  the  farmer  is  financially  injured  by  a  com- 
petition  with  an  adulterated  article.  But  they  do  not  stop 
there,  —  the  farmer's  losses  do  not  stop  with  the  few  things 
I  have  mentioned  ;  they  extend  all  along  the  line  in  almost 
every  form  of  adulterated  food,  because,  whenever  any 
cheapened  food  is  placed  upon  the  market  at  a  less  price 
than  the  genuine  article,  it  is  a  blow  to  legitimate  agricul- 
ture, which  either  produces  that  food  directly  or  the  raw 
materials  from  which  it  is  made.  So  the  farmer,  I  believe, 
is  injured  financially  by  every  species  of  food  adulteration 
that  is  practised,  —  every  single  one.  He  is  also  injured  as 
a  consumer,  because  the  time  has  come  now  in  this  country 
when  the  fiurmer  has  just  as  good  things  and  as  many  things 
on  his  table  as  anybody  else.  We  are  no  longer  compelled 
to  subsist  upon  the  fruits  of  our  faims  alone.  We  are  not 
satisfied,  when  we  sit  down  at  our  tables,  if  we  do  not  have 
contributions  from  every  country  and  every  clime  upon  the 
table.    We  have  cofiee  from  Brazil  and  tea  from  Ceylon,  we 
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have  marmalades  from  England  and  wine  from  France,  and 
cheese  from  all  nations;  all  these  the  farmer  has  upon  his 
table.  And  therefore,  if  this  system  of  fraudulent  manu&c- 
ture  continues  and  expands,  or  continues  as  it  is,  the  fermer 
is  directly  injured  as  a  consumer  at  his  own  table. 

For  instance,  how  many  of  you  use  Java  and  Mocha 
coffee  ?  I  don't  know  how  it  is  here,  but  in  our  part  of  the 
country  everybody  uses  Java  and  Mocha  coffee.  Hardly 
anybody  in  Washington  will  have  anything  but  that,  they 
won't  use  anything  else  ;  but  how  many  of  them  get  a  grain 
of  Java  and  Mocha?  Not  one.  Every  grain  of  what  they 
use  is  grown  in  Brazil,  —  every  one.  What  little  Mocha  or 
Java  is  imported,  is  imported  on  private  order.  We  im- 
ported last  year  nearly  900,000,000  pounds  of  coffee, — 
less  than  4,000,000  pounds  came  from  Java  and  Arabia ; 
so  you  can  know  what  proportion  of  the  whole  amount  is 
real  Java  and  Mocha.  And  this  that  was  imported  was  on 
private  order  for  special  consumption,  and  was  never  sold 
on  the  market.  And  when  you  go  to  the  grocer  to-day, 
and  he  sells  you  Java  and  Mocha  coffee,  he  defrauds  you. 
He  may  not  know  it,  —  I  don't  know  that  he  does ;  he 
ought  to  know  it,  and  you  ought  to  know  it.  Why  should 
you  pay  40  cents  for  coffee  tliat  costs  9  by  the  bag  ?  I  don't 
want  to  say  anything  about  the  great  coffee  roasters,  —  they 
are  rich  enough,  however,  to  take  care  of  themselves,  —  but 
that  is  not  the  way  to  buy  coffee.  The  'purest  way  in  the 
world  is  to  buy  it  green.  You  could  get  the  very  best 
which  you  buy  as  Java  and  Mocha  a  year  ago  for  5  cents  a 
pound ;  this  year  it  has  gone  up  to  9  cents.  I  bought  a 
bag  the  other  day,  and  paid  9  cents,  and  it  is  the  very 
best  you  can  buy.  We  grant,  of  course,  that  the  coffee 
dealer  should  make  his  profit ;  but  the  idea  of  selling  coffee 
that  costs  9  cents  a  pound  for  40  cents  is  a  fraud,  to  my 
mind,  and  should  be  prevented.  So,  when  the  grocer  aells 
you  coffee  and  tells  you  it  is  Java  and  Mocha,  you  can  tell 
him  it  isn't  true.  This  is  a  fraud  upon  the  farmer,  because 
the  &rmer  is  a  large  consumer  of  coffee.  I  think  it  is  one 
of  the  best  beverages,  if  you  don't  use  too  much  of  it. 
The  way  to  use  coffee  is  to  roast  it  and  grind  it  before  it 
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gets  cold,  or,  if  yea  can't  do  that,  at  least  not  more  than  two 
days  before  you  use  it.  Coffee  begins  to  deteriorate  the 
moment  it  is  roasted.  I  don't  care  how  you  keep  it,  even 
in  an  air-tight  can,  it  begins  to  lose  its  flavor. 

We  consume  more  coffee  per  head  than  any  country. 
England  is  the  great  tea-drinking  country,  drinking  about 
nine  times  as  much  per  head  as  we  do.  We  are  a  great 
sugar-consuming  people,  over  70  pounds  per  head  in  the 
United  States,  to  8  pounds  in  Russia  and  7  pounds  in  Spain. 
England  is  the  only  country  that  uses  more  sugar,  and  she 
doesn't  consume  it,  but  makes  it  into  marmalades  and  such 
tilings,  and  sells  it  to  us.  We  eat  the  sugar,  and  they  get 
the  credit  in  the  market,  of  course. 

These  are  some  of  the  points  where  the  farmer  is  greatly 
touched  by  the  practice  of  adulteration.  I  don't  need  to 
extend  these  illustrations.  I  might  mention  a  hundred  of 
them,  but  these  are  sufficient  for  illustration. 

I  want  to  refer  to  some  of  the  other  evils  which  are 
equally  as  important  in  my  point  of  view,  viz.,  the  effect 
upon  the  health.  Now,  your  chairman  was  kind  enough  to 
say  that  I  didn't  exhibit  any  signs  of  having  been  injured  by 
these  adulterated  foods,  but  I  oin  give  him  instances  where 
people  have  been  injured.  You  know  there  are  some  people 
so  happily  constituted  that  they  can  digest  anything,  and 
therefore  they  are  not  to  be  taken  as- examples  of  what  may 
happen  to  others.  I  had  an  application  a  while  ago  from  a 
man  who  Avished  to  be  put  upon  my  experimental  table. 
It  read  like  this  :  — 

Dear  Sir:  —  I  would  like  to  get  a  position  on  your  table. 
I  have  a  stomach  that  can  hold  anything.  I  have  eighteen 
diseases.  Fifteen  years  ago  the  doctors  said  I  couldn't  live  five 
years,  and  I  am  still  alive.  Now,  if  you  want  a  man  that  can 
eat  anything,  why,  I  am  the  man  you  want. 

Yours  respectfully. 

And  I  am  a  good  deal  like  that  myself;  I  have  an  active 
secretion  of  pepsin  that  can  dissolve  almost  anything  that 
goes  into  my  stomach ;  but  that  isn't  the  case  with  every- 
body, unfortunately. 
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We  have  conducted  a  lot  of  experiments  on  certain  young 
men,  to  detennine  whether  or  not  certain  things  are  injurious 
to  health.  This  was  done  under  the  authority  of  Congress, 
and  the  work  has  now  proceeded  for  two  years  ;  we  are  now 
in  the  third  year  of  this  investigation.  The  first  year's 
work  has  been  completed  and  the  data  tabulated,  and  we 
know  what  effects  were  produced  upon  the  young  men  by 
the  foods  which  we  gave  them.  During  this  year  we  fed 
these  young  men,  in  addition  to  ordinary  foods,  borax  and 
boracic  acid,  because  these  are  substances  largely  used  in 
the  preservation  of  food.  I  believe  Massachusetts  is  much 
interested  in  this,  because  the  codfish,  which  you  produce 
in  this  State,  and  which  we  enjoy  ev^n  so  fitr  south  as  Wash- 
ington every  Sunday  morning,  in  the  form  of  fishballs,  is 
largely  preserved  by  borax  or  boracic  acid. 

We  fed  these  young  men  very  nearly  a  year  with  foods 
that  contained  these  substances.  I  am  not  going  into  detail ; 
it  would  take  600  pages  of  print  to  tell  in  detail  what  I  am 
going  to  tell  in  five  minutes.  It  produced  injurious  results 
in  a  great  many  cases,  not  only  on  one  but  every  one 'of 
the  twelve  young  men  subjected  to  this  experiment.  The 
result  of  this  work  shows  that  borax  is  not  a  proper  sub- 
stance to  be  placed  in  human  foods  for  anybody.  There 
may  be  occasions  when  exigency  arises,  —  when  there  is  an 
absolute  necessity  for  the  use  of  such  things.  I  may  illus- 
trate :  England,  as  you  know,  buy»  her  food  mostly  from 
other  countries,  largely  from  her  colonies.  Australia,  for 
instance,  sends  large  quantities  of  dairy  products  and  meats 
to  England ;  this  is  a  journey  of  12,000  miles.  It  is  far 
better  to  eat  food  that  has  borax  in  it  than  to  eat  food  which 
contains  ptomaines,  which  arise  from  not  keeping.  While 
you  don't  feel  any  immediately  noticeable  effects  from  the 
one,  the  other  makes  you  decidedly  ill ;  and  I  prefer  to  eat 
borax,  because  I  don't  know  how  I  would  feel  if  I  ate  the 
other,  and  I  don't  want  to  take  any  chances.  So  in  that 
case  I  think  it  is  perfectly  proper  for  the  English,  who  have 
pretty  good  digestive  organizations,  any  way,  to  use  it,  in 
order  that  they  may  get  their  food  free  of  ptomaines. 

For  instance,  I  have  often  read  of  the  orders  which  they 
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send  to  this  country  for  cured  meat,  such  as  we  use  here,  — 
only  we  have  no  borax  in  our  cured  meat,  as  far  as  I  know. 
The  great  packers  do  not  put  it  in ;  after  it  leaves  the  pack- 
ers, I  don't  know  what  happens  to  it.  So  when  England 
orders  a  car  load  or  boat  load  of  meat,  she  orders  it  to  be 
packed  in  borax,  spread  on  the  outside  of  the  meat,  because 
it  preserves  it.  And  when  they  order  butter  from  Austra- 
lia, they  order  it  preserved  with  borax,  because  it  will  come 
to  them  sweet,  and  not  rancid.  These  belong  to  special 
cases,  and  not  to  the  regular  cases  of  every  day.  No  one 
should  put  borax  in  food  unless  the  consumer  himself  orders 
it  put  in. 

I  believe  in  the  largest  personal  liberty.     I  don't  want 
anybody  to  dictate  to  me  what  I  shall  eat  or  drink,  or  what 
kind  of  clothing  I  shall  wear,  or  what  political  party  I  shall 
belong  to,  or  what  creed  I  shall  adopt ;  those  are  things  I 
want  to  decide  for  myself.     The  Apostle  said,  "Let  no  man 
judge  you  as  to  meat  or  drink."    That  is  your  business ;  not 
his.    Let  him  eat  what  he  wants  to,  and  you  do  the  same. 
But  it  is  the  duty  of  the  public  to  prevent  a  man  being 
poisoned  against  his  knowledge  and  will.     That  is  where 
the  function  of  the  law  comes  in,  —  not  as  a  prohibition, 
but  as  a  protection  of  the  people.     We  have  here  to-day 
about  two  hundred  people  —  I  wish  there  were  more  —  in 
this  audience,  and  if  any  two  want  borax  in  their  food,  they 
may  stand  up  ;  but  the  other  one  hundred  and  ninety-eight 
don't  want  it.     Now,  is  it  fair  that  we  should  all  eat  borax 
without  our  knowing  it,  in  order  that  two  should  have  it  if 
they  want  it?     It  doesn't  seem  to  me  that  is  right.     Let 
them  prepare  their  own  food  in  their  own  way.     I  say  when 
the  consumer  wants  his  food  with  borax,  — not  poison,  be- 
cause borax  is  not  a  poison  in  any  sense  of  the  word,  and 
the  young  men  whom  we  had  were  not  really  a  "poison 
squad,"  although  they  were  known  as  that  in  the  public 
press,  —  if  he  wants  borax  in  his  food,  let  him  have  it  for 
his  own  special  benefit,  but  don't  treat  the  rest  of  it  in  the 
same  way ;  keep  it  out,  for  it  isn't  necessary  in  this  country. 
Xow,  about  codfish  I  can't  speak ;  it  is  a  delicate  subject, 
—  pretty  close  to  the  place  bom  which  it  comes ;  but  I  will 
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say  this  :  when  I  was  a  student  in  Harvard  University  some 
years  ago,  before  the  days  of  preserving  codfish  with  borax, 
I  enjoyed  that  article  of  food  immensely,  but  I  have  rather 
lost  my  taste  for  it  now.  It  is  not  as  good  as  it  was  in 
those  days  without  borax ;  and  you  can  preserve  it  without 
borax.  I  know  when  they  put  it  in  it  looks  awfully  nice, 
and  you  don't  know  it  is  there.  That  is  the  danger  of  these 
things,  —  they  don't  reveal  themselves ;  they  have  no  prop- 
erties of  odor  or  taste  by  which  you  know  them.  You  eat 
a  piece  of  codfish  with  8  per  cent  of  borax,  and  you  can't 
taste  it ;  but  if  it  is  salt  you  are  likely  to  know  it,  and  you 
soak  that  salt  out  before  you  use  the  fish.  Common  salt  is 
a  preservative,  too ;  but  it  is  a  necessity  in  our  food,  and 
borax  is  not.  Common  salt  in  excess  is  injurious ;  borax  is 
injurious  in  any  degree.  Take  all  the  common  salt  out  of 
our  food,  and  we  wouldn't  any  of  us  live  long,  because  di- 
gestion in  the  stomach  takes  place  by  means  of  hydrochloric 
acid  set  free  from  salt ;  and  if  you  take  the  salt  away  there 
is  no  way  of  getting  the  acid,  and  one  would  stance  to  death, 
although  with  an  abundance  of  food.  But  if  you  use  too 
much  salt  you  injure  yourself.  This  is  used  as  an  argument 
in  fiivor  of  preservatives.  They  say  salt  is  injurious,  and 
should  not  be  used,  if  borax  shouldn't.  But  that  is  not  logical, 
because  one  is  a  necessity  to  existence,  and  the  other  is  not. 
The  presence  of  any  preservative  in  any  food,  which  is 
without  taste  or  odor  so  that  its  presence  may  be  known,  is 
wrong.  For  example,  sulphites,  which  give  the  beautiful 
color  to  Hamburg  steak  which  you  buy  in  the  market. 
You  never  saw  meat  so  rosy  and  red  as  Hamburg  steak  is  ; 
and  it  keeps  that  way  for  weeks,  if  you  leave  it  alone. 
Why?  Because  it  is  loaded  up  with  sulphite  of  soda.  Now, 
get  your  own  Hamburg  made,  or  see  it  made  firom  fresh 
meat,  and  don't  buy  it  from  that  which  is  red,  because  it  is 
colored  artificially,  and  is  harmful.  That  substance  is  posi- 
tively injurious  to  health,  and  therefore  should  be  excluded 
from  meats.  The  only  permissible  way  to  keep  meats, 
aside  from  canning,  cold  storage  and  desiccation,  is  by  the 
old-fiishioned  method  of  salt,  sugar,  vinegar  and  wood 
smoke.     Those  are  all  condimontal  substances,  — every  one 
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of  them.  They  reveal  themselves.  One  is  a  food,  sugar ; 
the  others  are  condimentals  which  are  harmful  in  excess 
themselves,  bat  they  reveal  themselves  so  they  are  not 
likely  to  be  used  in  excess. 

Another  method,  cold  storage,  is  not  actually  to  be  con- 
demned. Meat  improves  for  a  certain  time  in  cold  storage, 
and  it  is  only  when  meat  is  carried  too  long  in  cold  storage 
that  it  is  objectionable.  Canning  is  also  a  good  method  of 
preservation. 

These  are  the  ways  we  can  preserve  our  meats.  We  don't 
need  any  chemical  preservatives  of  any  kind  for  our  meat, 
oar  butter  or  our  milk,  for  ordinary  consumption  in  this 
country.  If  I  were  going  to  the  north  pole, — which  I 
hope  I  never  may,  as  this  is  quite  cold  enough  for  me, — 
and  had  to  be  gone  three  years,  and  had  to  carry  my  food 
with  me,  I  might  prefer  to  have  that  food  treated  with  anti- 
septics of  a  chemical  nature  rather  than  take  any  chances  of 
its  being  decayed,  for  the  injury  coming  from  those  chemi- 
cals is  &r  less  to  the  food  than  that  which  comes  from 
decay.  The  same  is  true  of  mining  camps,  or  the  army,  or 
the  navy,  when  far  from  the  base  of  supplies.  These  are 
cases  where  it  may  be  proper  to  use  these  preservatives,  but 
not  for  general  consumption. 

I  have  thus  briefly  illustrated  some  of  the  things  which  I 
believe  added  to  foods  are  injurious  to  health.  I  would  not 
say  absolutely  that  such  things  should  be  excluded,  but  I  do 
aay  that  people  should  not  have  those  unless  they  want  to. 
60  to  the  manufikiturer  and  say,  '^  You  may  put  this  ma- 
terial in  your  food,  but  put  a  label  on,  saying  that  it  is 
there."  "Oh,  no,"  he  will  say,  •*!  can't  do  that;  nobody 
woald  buy."  What  is  he  doing,  then?  Deceiving  the  con- 
sumer,— he  confesses  he  is.  He  is  selling  you  a  thing 
which  you  wouldn't  buy  if  you  knew  what  it  was.  That  is 
frand ;  that  is  adulteration,  and  it  ought  not  to  be  permitted. 
Yon  have  a  right  at  least  to  know  what  you  are  eating,  and 
you  ought  to  have  an  opportunity  to  know  the  character  of 
what  you  are  eating.  Most  intelligent  people  do  know  that 
certain  substances  are  injurious  to  health,  and  they  won't  eat 
them ;  but  there  are  hundreds  and  thousands  of  people  who 
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know  nothing  about  it,  —  even  the  label  means  nothing  to 
them.  So  it  is  pretty  hard  to  say  where  this  permission 
should  stop,  and  how  far  it  should  go. 

There,  is  another  point  that  I  wish  to  speak  about,  as  it 
interests  the  fiirmers  directly.  I  am  speaking  more  of  a 
financial  interest  at  this  time.  I  think  fiirmers  ought  to 
make  a  living  just  the  same  as  anybody  else.  They  have 
the  same  right  to  profit  on  their  labor  as  any  one  else. 
They  have  a  right  to  an  open  market,  as  the  man  who  sells 
his  labor  has  a  right  to  an  open  shop.  They  shouldn't  be 
compelled  to  come  up  against  a  false  competition.  A  legiti- 
mate competition  between  farmer  and  farmer  is  all  right,  but 
a  false  competition  is  wrong,  and  therefore  a  farmer  should 
be  protected  in  the  markets  in  his  legitimate  products. 

I  was  talking  with  a  member  of  this  Board  who  makes 
cider  vinegar,  which  we  have  come  to  consider  in  this  coun- 
try the  very  best  vinegar  that  is  made.  I  will  not  stop  to 
discuss  the  question  whether  that  is  a  just  opinion,  or  not, 
but  that  is  the  opinion  in  the  United  States  in  regard  to 
vinegar.  In  France  they  think  wine  vinegar  is  the  best, 
and  so  different  countries  prefer  different  things.  But  we 
think  the  cider  vinegar  is  the  best,  and  it  brings  a  higher 
price  in  the  market,  — a  legitimate  price,  because  it  is  best. 
Now,  that  a  man  who  makes  cider  vinegar  should  be  com- 
pelled to  run  up  against  a  false  vinegar,  mistaken  as  cider 
vinegar,  and  selling  at  one-half  of  the  price  which  he  can 
afford  to  sell  the  cider  vinegar  for,  I  say  is  wrong.  It  is 
an  outrage,  and  should  not  be  permitted ;  it  is  an  unjust 
competition.  I  say  this  without  relation  to  the  relative 
qualities  of  the  vinegar.  It  illustrates  what  I  had  to  say  of 
the  competition  of  farmers  with  foreign  products. 

You  will  be  surprised  to  know  that  we  are  the  greatest 
food-importing  country  in  the  world  ;  we  import  more  food 
products  than  any  other  nation.  We  import  900,000,000 
pounds  of  coflee;  we  import  1,500,000  tons  of  sugar  from 
foreign  counti*ies ;  *and  bananas  and  pineapples,  and  hun- 
dreds of  things  of  this  kind,  in  immense  quantities ;  we  im- 
port eggs,  —  and  I  will  tell  you  the  kind  of  egg  we  are 
impoiiiing,  or  trying  to  import.     Two  years  ago  Confess 
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passed  a  law  ordering  the  inspection  of  food  impoi;^  before 
they  entered  this  country,  for  the  purpose  of  excluding  from 
the  United  States  all  food  products  to  which  substances  had 
been  added  injurious  to  health  ;  second,  to  exclude  from  the 
United  States  all  products  that  are  misbranded  in  any  re- 
spect, with  no  regard  to  the  contents  of  the  package  or  the 
country  where  they  are  from,  —  any  fraudulent  brand  on  a 
food  product  warrants  its  exclusion  from  the  United  States ; 
and,  in  the  third  place,  to  exclude  food  products  which  are 
not  permitted  to  be  sold  in  the  country  from  which  they 
come,  — that  is,  things  that  are  not  good  enough  for  foreign 
coontries,  in  our  opinion,  are  not  good  enough  for  us,  with- 
out raising  any  question  at  all  with  ourselves  as  to  their  value. 
Now,  Tfhat  did  we  find?  We  found  large  cargoes  of 
liquid  eggs  coming  here.  You  know  the  value  of  the  hen 
to  the  &rmers  of  the  United  States.  And  we  found  cargo 
after  cargo  of  liquid  eggs  coming  from  China  1  They  are 
eggs  produced  in  China,  broken  and  mixed  together,  —  you 
know  how  long  eggs  will  keep  in  that  condition,  don't  you? 
They  don't  keep  very  long  when  the  shell  is  intact.  I  my- 
self occasionally  sit  down  to  eggs  which  are  past  the  voting 
age,  almost,  and  with  the  shell  unbroken.  Now,  if  you 
break  the  shell,  the  process  of  decay  is  all  the  more  rapid. 
As  it  takes  sometimes  four  months  for  a  cargo  of  eggs  from 
China  to  reach  here,  you  can  imagine  in  what  condition  the 
eggs  are  when  they  arrive.  But  when  you  examine  the  eggs 
you  find  them  reasonably  sweet,  —  not  exactly  the  thing 
you  would  want  to  get  in  an  omelet,  perhaps,  but  they  are 
in  a  reasonably  good  state  of  preservation.  Why  ?  Because 
they  are  loaded  down  with  borax.  We  have  found  as  high 
as  4  pounds  of  borax  to  100  pounds  of  liquid  egg,  —  in  dry 
matter  about  one-quarter  as  niuch  borax  as  dry  ^^^.  In 
that  way  they  are  able  to  ship  the  egg  to  this  country  and 
sell  it  at  a  less  price  than  the  fii,rmer  can  sell  fresh  eggs.  It 
isn't  just  to  the  &rmer ;  it  isn't  just  to  the  consumer ;  it 
isn't  a  fit  product  to  eat.  Of  course  the  importers  set  up  a 
howl  that  we  are  interfering  with  legitimate  trade ;  but  we 
are  not,  —  we  are  simply  excluding  from  this  country  what 
Congress  says  wc  shall  exclude. 
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What  happened  after  that?  The  Secretary  of  the  Treas- 
ury called  our  attention  to  an  invoice  of  a  chemical  com- 
pound. It  was  not  invoiced  as  liquid  egg,  which  it  really 
was,  because  we  would  inspect  that,  as  we  had  the  other. 
This  came  in  as  a  chemical  compound,  but  the  Secretary  of 
the  Treasury  called  our  attention  to  it,  and  we  found  it 
before  it  got  on  shore. 

And  that  is  not  the  only  thing  that  the  farmers  come  in 
contact  with.  We  have  farmers  in  this  country  outside  of 
Massachusetts,  in  California,  for  instance,  and  they  grow 
the  best  olive  oil  you  can  find  in  the  United  States.  It 
brings  a  high  price  in  the  market,  on  its  merits.  They 
have  good  imported  oil,  too,  but  this  California  olive  oil 
is  in  great  demand.  And  we  found  that  our  California  olive 
oil  makers  were  not  only  brought  into  competition  with 
domestic  adulterated  olive  oil,  —  made  largely  of  cotton- 
seed oil,  —  but  they  were  brought  into  competition  with  a 
foreign  article  imported  as  olive  oil  which  wasn't  olive  oil 
at  all.  Under  the  law  of  correct  labelling  we  exclude 
these  oils.  If  we  can  find  a  cargo  coming  into  this  country 
as  California  olive  oil,  which  isn't  California  olive  oil,  we 
exclude  it  because  it  is  misbranded.  This  is  in  the  interest 
of  the  California  olive  oil  producer,  as  well  as  the  consumer 
everywhere.  So  in  this  we  are  helping  the  farmer  in  Cali- 
fornia by  saving  him  from  unjust  competition  with  this 
foreign  article. 

What  happens  next?  We  find  a  cargo  of  oil  coming  from 
a  foreign  country,  and  we  are  surprised  to  find  it  marked  in 
the  name  of  some  mission  in  California,  with  a  picture  of 
it  on  the  label,  which  sets  forth  the  merits  of  the  olive  oil, 
—  the  more  label  you  find  on  an  olive  bottle,  the  more 
fraud  you  will  find,  as  a  rule.  What  was  the  object  of  that? 
These  importers  knew  that  the  California  olive  oil  is  valued 
because  of  its  fine  quality,  and  so  used  this  label  on  their 
product.  It  was  a  pure  olive  oil,  —  it  wasn't  an  adulterated 
article,  —  but  it  was  a  foreign  article  labelled  **  Pure  Cali- 
fornia olive  oil,"  and  therefore  is  excluded  because  it  is 
falsely  branded.  This  was  an  attempt  to  evade  the  law,  and 
bring  the  California  producer  again  into  un&ir  competition. 
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We  make  wines  in  this  country,  in  New  York  and  Ohio, 
and  especially  in  California.  Now,  I  don't  know  what  j'^our 
yiews  are  in  regard  to  wine  drinking,  —  that  is  something 
I  have  nothing  to  do  with.  I  like  good  wine  myself,  and 
drink  it  when  I  can  get  it,  especially  if  somebody  else  pays 
for  it ;  but  when  I  am  drinking  wine,  I  want  to  know  I  am 
drinking  wine.  That  is  a  reasonable  view,  that  any  one 
might  have.  I  don't  want  to  drink  any  concoction,  I  want 
the  real  thing.  And  we  find  imported  into  this  country 
large  quantities  of  wine  which  is  not  of  that  quality.  We 
find  wine  which  contains  enough  sulphurous  acid  almost  to 
make  you  ill,  in  a  single  case,  put  there  for  the  purpose  of 
preserving  the  wine. 

A  short  time  ago  I  went  out  to  dinner — I  have  a  few 
friends  who  happen  to  be  wealthy,  and  I  wish  I  had  more, 
because  they  always  give  good  dinners,  and  they  invite  me ; 
it  seems  I  am  a  professional  diner.  The  gentleman  said  to 
me,  <<  My  wife  has  been  drinking  wine,  and  it  always  makes 
her  ill;  I  wonder  what  is  the  trouble  with  it?"  He  sent 
down  in  the  cellar  and  got  a  bottle.  I  told  him  I  thought 
it  impossible  that  the  wine  made  her  ill.  I  opened  the 
bottle,  and  I  knew  at  once  what  the  matter  was.  Instead  of 
wine,  he  had  a  solution  of  sulphurous  acid.  The  fumes 
of  burning  sulphur  are  fitmiliar  to  you  all.  Instead  of  the 
beautiful  odor  of  wine,  we  got  a  sulphurous  odor.  It  wasn't 
difficult  to  tell  in  this  case.  But  we  say  the  wine  shouldn't 
be  made  with  this  injurious  substance,  detrimental  to  the 
health,  and  it  shouldn't  be  imported  into  this  country,  not 
only  in  justice  to  our  consumers,  but  in  justice  to  our 
fiinners  who  grow  grapes  and  make  wine  therefrom.  They 
should  have  protection  against  a  fictitious  or  injurious  ar- 
ticle imported  from  a  foreign  country. 

Another  article  is  sausage.  We  have  Deerfoot  sausage 
in  this  country,  and  a  very  good  sausage  it  is,  too ;  and 
many  other  kinds ;  and  we  used  to  import  a  great  deal  of 
Baosage.  We  found  that  Germany  was  sending  us  sausage 
which  they  wouldn't  allow  to  be  consumed  at  home,  but 
according  to  law  it  can't  come  in  now,  for  it  contains  borax. 
The  manufacturer  makes  it  without  borax,  but  when  he 
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sends  it  across  the  water  he  puts  borax  in  it,  for  us. 
**They  will  eat  it,"  he  says.  And  we  did,  until  two  years 
ago,  when  this  law  went  into  effect,  after  which  event  all 
sausage  dressed  with  borax  has  been  excluded.  There  was 
one  boat  load  sent  back  to  Germany,  which,  when  it  reached 
Germany,  wasn't  allowed  to  enter,  because  they  have  a  law 
that  no  piece  of  meat  shall  enter  Germany  that  weighs  less 
than  eight  pounds.  This  meat,  naturally,  did  not  weigh  that, 
and  is  still  sailing  the  seas  over,  like  the  *  <  Flying  Dutch- 
man," for  aught  I  know. 

This  illustrates  some  of  the  ways  in  which  we  are  trying 
to  help  the  farmer,  as  well  as  the  consumer,  by  freeing 
them  from  all  unjust  competition.  And  it  seems  to  me  this 
law  is  a  wise  one.  It  certainly  has  had  the  most  salutary 
results  so  far,  and  we  wish  it  might  be  extended  to  domestic 
manufactures,  but  there  we  have  a  very  great  difficulty . 

It  is  strange  how  State  legislators  are  always  ready  to  hear 
essays  and  addresses  on  pure  food,  and  are  so  ready  to  legis- 
late along  those  lines,  when  it  seems  almost  impossible  to  get 
through  Congress  any  law  which  applies  to  domestic  adul- 
teration of  food  under  federal  control.  Most  of  the  States 
have  excellent  laws  and  they  execute  them ;  but  there  is  no 
federal  law  regulating  interstate  commerce,  and  it  is  very 
difficult  for  a  State  to  protect  itself  against  food  adultera- 
tion practised  in  other  States. 

If  we  passed  a  law  to  inspect  food  products  and  to  regu- 
late interstate  commerce  in  them  as  we  now  regulate  foreign 
foods,  we  could  in  a  shoit  space  of  time  do  away  with  food 
adulteration  as  it  is  practised  generally  to-day.  No  one 
can  tell,  I  believe,  the  real  amount  of  injury  which  the  eat- 
ing of  adulterated  food  is  producing.  Although  the  adul- 
terations are  not  poisonous,  yet  they  produce  an  effect  which 
is  detrimental  to  health,  and  are  the  more  dangerous  because 
they  are  insidious.  A  little  borax,  a  little  sulphurous  acid, 
the  coloring  that  is  used,  a  dozen  different  dyes  every  day, 
—  all  these  things  must  finally  leave  some  impress,  especially 
upon  a  delicate  organization.  They  may  not  affect  me,  or 
the  majority  of  men  who  are  able  to  bear  them ;  but  they 
will  affect  those  naturally  predisposed  to  disease,  or  having 


No.  4.]  FOOD  ADULTERATION.  185 

a  tendency  to  disease,  so  enervating  the  system  that  other 
fonns  of  disease  will  &sten  apon  it,  which  are  not  due  to 
kind  of  foods  eaten.  It  tends  to  weaken  the  body  and 
weaken  the  efforts  which  it  will  make  to  reject  the  ordinary 
forms  of  disease  to  which  it  is  subject.  So  I  think  that  it 
is  due,  especially  to  that  class  of  our  people  who  have  a 
good  deal  of  trouble  with  digestion,  and  to  the  infants  and 
to  the  invalids,  that  they  should  be  protected  by  law  from 
insidious  dangers  to  which  they  are  exposed. 

You  may  think,  practically,  that  we  have  no  foods  except 
those  which  are  adulterated.  Of  course,  in  an  address  of 
this  kind  it  is  only  natural  to  dwell  upon  those  things  which 
illustrate  the  &cts  you  bring  forth ;  but  I  would  not  have 
you  believe,  by  any  means,  that  the  great  mass  of  foods 
which  we  eat  are  adulterated  in  any  respect  at  all. 

There  is  no  such  thing,  I  believe,  as  sand  in  the  sugar.  I 
have  examined  thousands  of  pounds  of  white  sugar,  and 
never  discovered  any  sand.  I  think  that  is  an  old  joke 
without  any  basis  in  the  United  States.  And  as  to  flour, 
I  don't  think  you  need  to  fear  meeting  your  death  in  that 
respect.  Flour  and  sugar,  the  two  staple  foods,  may  be 
regarded  as  unadulterated.  All  foods  are  not  adulterated. 
Many  are  free  of  adulteration,  although,  unfortunately,  all 
are  not  so. 

Butter,  —  what  shall  I  say  about  butter?  I  am  address- 
ing a  large  body  of  men  interested  in  the  dairy  business, 
and  I  wouldn't  like  to  say  what  I  think  of  butter.  I  am 
one  of  those  unfortunate  people  who  are  opposed  to  the  col- 
oring of  butter,  and  I  expect  I  shall  always  be.  If  nature 
doesn't  color  it,  I  will  take  it  as  nature  makes  it,  any  way ; 
I  don't  think  we  can  improve  on  nature. 

Mr.  H.  S.  Perham  (of  Chelmsford).  I  would  like  Dr. 
Wiley  to  tell  us  if  there  are  any  preservatives  that  can  be 
uBed  which  are  not  harmful  to  health.  He  did  not  speak 
of  benzoate  of  soda.  I  would  like  to  inquire  if  that  is  harm- 
fal  as  well  as  those  he  mentioned. 

Dr.  WiLET.  As  a  result  of  our  own  experiments,  although 
we  haven't  the  data  tabulated  from  feeding  young  men  on 
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benzoic  acid,  as  we  did  last  winter,  the  data  not  having  been 
compiled  and  studied  in  such  a  way  as  to  give  any  definite 
answer,  I  will  say  that  visibly  the  benzoate  of  soda  was  not 
injurious,  as  far  as  any  outward  effect  is  concerned.  But 
I  believe  all  preservatives  are  injurious,  —  a  theoretical 
reason,  but  based  on  large  experience.  The  preservative  is 
only  effective  when  it  can  control  bacterial  action.  It  takes 
just  as  much  action  to  kill  bacteria,  whether  with  a  hammer 
or  borax  or  salicylic  acid  ;  and  the  preservative  is  injurious 
to  health,  because  digestion  is  a  fermentation  just  as  much 
as  making  vinegar  of  cider  or  making  alcohol  out  of  sugar 
is  a  fermenting  process.  Whenever  benzoate  of  soda  is 
given  in  such  quantities  as  to  prohibit  action,  it  must 
be  injurious  to  health.  And  that  is  true  of  anjrthing 
whatever. 

Question.  Are  the  cereals  that  we  all  eat  adulterated, — 
the  breakfast  foods  ? 

Dr.  Wiley.  I  never  examined  the  cereal  foods  for  adul- 
teration at  ail.  I  don*t  think  they  are  adulterated.  I  have 
heard  some  wild  statements  in  regard  to  arsenic  and  mor- 
phia, and  so  forth,  in  breakfast  foods,  but  I  think  they  are 
wrong.  There  would  be  no  object  in  putting  them  in  ;  they 
are  not  preservative  articles.  I  don't  think  there  is  any 
adulteration,  as  far  as  I  have  ever  seen,  in  any  of  the  cereal 
foods,  so  called. 

The  Chair.  I  hope  the  ladies  will  show  the  doctor  that 
they  know  how  to  roast  coffee,  before  he  leaves  us,  that  he 
may  carry  something  back  to  remember  Framingham  people 
by,  in  his  old  bachelor  home.  Won't  the  ladies  take  part 
in  this  catechising?    Remember,  it  is  open  to  any  one. 

Mrs.  H.  G.  Worth  (of  Nantucket) .  I  shall  have  to  admit 
that  I  don't  know  how.     I  was  in  hopes  he  would  tell  us. 

Dr.  Wiley.  I  would  like  to  tell  the  ladies  how,  if  they 
would  like  to  know.  I  am  not  exactly  a  professional  chef, 
although  a  good  chef  could  earn  more  money  as  a  cook  in 
New  York,  five  or  ten  times  over,  than  I  can  in  Washing- 
ton. But  I  am  not  devoted  to  money  making ;  if  I  were,  I 
would  be  buying  stocks  to-day.  Sift  the  coffee  through 
sieves  until  you  get  grains  of  the  same  size.     You  never 
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can  roast  coffee  if  you  have  big  grains  and  little  in  the 
same  lump.  If  you  roast  the  big  ones,  you  will  burn  the 
little  ones;  and  if  you  roast  the  little  ones,  the  big  ones 
will  be  raw.  That  is  the  first  step.  Then  you  must  have 
a  way  of  applying  heat.  One  good  way  is  to  shake  the 
pan,  but  that  is  a  pretty  strenuous  operation.  These  little 
rotating  roasters  that  they  roast  peanuts  and  chestnuts 
in  are  very  excellent.  That  is  what  I  use  in  my  house. 
They  accuse  me  of  being  a  bachelor,  but  I  keep  house  and 
sapervise  my  own  cooking  for  the  **  poison  squad,"  and 
sometimes  invite  my  friends.  Then  you  want  to  give  a 
good  roast,  a  little  more  than  brown.  Coffee  when  made 
right  ought  to  be  nearly  black.  If  you  don't  roast  to  that 
point,  you  don't  get  quite  the  flavor  of  the  coffee.  Have 
every  grain  alike ;  that  is  the  beauty  of  it.  The  great  mis- 
take generally  made  in  coffee  roasting  is  trying  to  roast 
grains  of  different  sizes  at  the  same  time.  That  is  the 
whole  story,  —  to  apply  the  heat  evenly  to  grains  of  the 
same  size. 

Question.  What  grade  of  coffee  do  you  call  for  when 
you  want  the  raw  coffee  ? 

Dr.  Wiley.  Nearly  all  our  coffee  comes  from  Brazil. 
A  little  comes  from  other  places,  such  as  Porto  Rico,  but 
that  is  a  very  small  part ;  probably  80  per  cent  comes  from 
Brazil.  No.  1  is  the  highest  grade,  I  believe.  I  am  not 
sure  about  that,  however;  I  don't  know  which  way  they 
run,  but  they  have  these  different  grades.  They  are  all 
different  prices.  The  best  grade  sells  now  for  11  cents,  the 
lower  grades  will  sell  for  less.  The  low  grade  did  sell  for 
3  cents  a  short  time  ago,  and  the  high  as  low  as  7,  but  now 
they  are  up  a  little.  The  kind  that  is  sold  for  Mocha  and 
Java  is  the  highest-grade  coffee.  The  coffee  tree  was 
imported  from  Ambia  and  India  to  Brazil.  Don't  think 
I  mean  the  coffee  sold  for  Java  and  Mocha  is  not  good 
coffee,  —  I  haven't  the  least  notion  of  saying  that.  I  say 
it  isn't  Java  and  Mocha,  and  therefore  should  not  bring  the 
price  it  does.  The  grains  are  rounder  and  plumper  than  the 
other  grains.  You  go  to  any  coffee  dealer  in  Boston,  and 
get  him  to  show  them.     K  you  get  it  at  wholesale,  you  will 
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get  it  at  the  price  I  pay  now.  I  think  I  paid  11  cents  per 
pound  by  the  bag. 

The  Chair.  We  have  in  the  audience  one  of  the  oldest 
of  the  former  members  of  the  Board  of  Agriculture,  —  a 
man  whom  every  one  who  knows  him  respects  and  loves. 
I  know  it  would  do  you  good  to  see  his  &ce  and  hear  him 
speak.  Mr.  Hadwen,  will  you  step  forward  and  face  the 
audience  and  the  Board,  and  speak  to  them? 

Mr.  O.  B.  Hadwen  (of  Worcester).  I  feel  very  much 
embanussed  and  I  also  feel  very  much  flattered  at  being 
called  upon  on  this  occasion.  I  always  felt  it  an  honor  to 
attend  the  meetings  of  the  Board  of  Agriculture  of  Massa- 
chusetts. I  had  the  good  fortune  to  be  for  twelve  years  one 
of  its  members,  but  I  believe  to-day  there  are  but  two  per- 
sons living  who  were  on  the  Board  when  I  first  became  a 
member. 

I  appear  before  you  as  one  who  has  a  great  fondness  for 
agriculture,  I  might  say,  in  all  its  phases  that  are  adapted 
to  the  Commonwealth,  and  for  seventy  years  have  engaged 
in  its  calling.  I  have  been  very  much  delighted  to-day,  as 
you  all  have,  in  listening  to  this  lecture.  We  have  never 
had  the  privilege  before  of  listening  to  such  an  able  lecture 
on  the  same  subject.  I  most  heartily  concur,  so  &r  as  I  am 
able,  in  the  sentiments  that  have  been  expressed.  I  belong 
to  a  club  whence  this  Board  of  Agiiculture  emanated,  that 
has  been  in  existence  since  1840.  One  of  the  members  of 
the  club  grows  in  the  western  portion  of  the  country  20,000 
acres  of  wheat  every  season,  and  he  stated  a  while  ago  that 
in  less  than  fifty  years  the  bread  basket  would  be  empty. 
He  meant  us  to  gather  from  that  that  we  had  got  to  depend 
more  upon  our  own  resources  in  this  Commonwealth  than 
we  have  been  doing;  that  we  should  have  to  change  our 
modes  of  agriculture,  and  go  back  to  the  agriculture  which 
was  pursued  in  earlier  times,  and  raise  grains  for  our  own 
sustenance.  This  will  undoubtedly  prove  true.  It  is  well 
known  that  this  Board  was  organized  to  stimulate  the  agri- 
culture of  the  State,  —  which  it  has  done, — because  the 
prosperity  of  the  State  depends  so  largely  upon  cheap  and 
economical  living  for  the  masses.     We  all  know  that  our 
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acres  feel  the  influence  of  this  Board,  have  grown  more  pro- 
ductive, are  managed  with  more  skill ;  and  still  thej  are  not 
managed  more  than  half  as  well  as  they  should  be.  Our 
pastures  are  practically  neglected.  We  have  not  come  to 
the  idea  that  our  pastures  should  receive  the  same  care  as 
the  other  portions  of  the  farm,  but  it  is  not  many  years 
before  it  will  prove  a  necessity.  Mr.  Chairman,  I  can't  go 
into  all  the  different  phases  of  agriculture  which  I  have  pur- 
sued for  the  last  seventy  years,  but  I  have  taken  a  great 
deal  of  pleasure  in  the  calling,  and  perhaps  have  tried  to 
make  the  old  adage  true,  —  of  making  two  blades  of  grass 
grow  where  but  one  grew  before. 

Mr.  Perham.  We  can  scarcely  enter  a  car  anywhere  in 
eastern  Massachusetts  without  seeing  an  advertisement  read- 
ing something  in  this  way,  perhaps :  ^'Pon't  use  coffee  ;  use 
food  coffee."  Will  the  doctor  tell  us  whether  he  has  exam- 
ined what  is  called  *^  Postum  Food  Koffee,"  and,  if  so,  what 
it  consists  of? 

Dr.  Wiley.  I  never  have  made  any  examination  of 
"Postum  Food  Koffee,*'  and  do  not  know  what  it  is  made 
of,  further  than  it  is  claimed  to  be  in  part  a  cereal.  Of 
course  if  people  don't  want  to  use  coffee,  they  needn't  do 
so,  and  the  manufacturers  have  a  perfect  right  to  advise 
them  not  to.  I  would  criticise  this  advertisement  in  this 
respect, — in  the  use  of  the  word  «*  coffee."  Coffee  means 
s  certain  definite  product.  An  ordinary  cereal,  if  it  bears 
the  word  <^  coffee,"  is  fraudulent,  —  has  a  fraudulent  name. 
It  isn't  coffee ;  it  is  a  substitution  for  coffee,  maybe,  but  it 
isn't  coffee.  And  if  this  product  contains  coffee  as  an  in- 
gredient, then  it  is  again  fraudulent,  because  it  advises  the 
people  not  to  use  coffee,  when  they  are  using  it  under  an- 
other name.  But  I  don't  suppose  it  does.  I  suppose  the 
word  '<  coffee  "  is  used  there  simply  to  indicate  that  this  can 
be  used  as  a  kind  of  beverage  in  place  of  coffee.  Now,  if 
coffee  means  nothing  but  being  hot  and  being  brown,  why 
that  probably  is  both.  But  coffee  has  specific  qualities  ;  it 
has  tannin,  and  caramel,  and  an  alkaloid  which  is  injurious 
when  used  to  excess ;  and  the  oil  and  the  aroma  which  is 
produced  by  the  roasting  of  the  coffee  all  combine  to  give 
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coffee  its  properties,  and  people  who  are  injured  by  these 
substances  ought  not  to  use  them.  I  have  no  doubt  many 
people  are  injured  by  drinking  strong  coffee.  I  know  if  I 
drink  a  lot  of  strong  coffee,  for  instance,  at  a  reception  at 
night,  it  keeps  me  awake.  That  is  an  injury,  and  I  oughtn't 
to  do  it;  but  I  do  it,  and  take  the  consequences  myself. 
It  doesn't  hurt  you,  —  unless  I  deprive  3''ou  of  my  pres- 
ence. But  I  deplore  the  word  coffee  being  used  upon  an 
article  advertised  as  a  substitute  for  coffee,  which  really 
contains  coffee.     That  is  the  only  objection  I  have. 

Mr.  Perham.  I  was  led  to  ask  about  this  matter,  and 
a  student  in  the  Institute  of  Technology,  taking  a  course 
of  chemistry  in  the  past  half  a  dozen  years,  told  me  that 
they  had  made  there  repeated  analyses  of  the  ^'Postum 
Food  Koffee,"  and  found  it  more  than  half  coffee,  and  yet 
it  is  advertised  as  a  food  coffee  not  injurious  to  health. 

Dr.  Wiley.  I  would  like  to  say,  Mr.  Chairman,  if  that 
is  the  case,  if  those  people  are  warning  people  not  to  drink 
coffee,  and  then  selling  coffee  under  another  name,  it  is  a 
fraud,  —  a  food  adulteration,  pure  and  simple. 

Mr.  John  Bursley  (of  West  Barnstable).  I  move  at 
this  time,  in  behalf  of  the  Board  of  Agriculture,  that  our 
thanks  as  a  Board  be  extended  to  the  citizens  of  South 
Framingham,  the  Board  of  Trade  of  South  Framingham, 
and  especially  to  our  associates  on  the  Board,  Mr.  Damon 
and  Mr.  Bowditch,  for  the  most  generous  hospitality  and 
entei-tainment  accorded  our  members  in  all  particulars. 

The  motion  was  seconded  and  carried. 

Mr.  P.  M.  Harwood  (of  Barre).  It  isn't  every  day  that 
we  have  a  man  like  Dr.  Wiley  with  us,  and  I  think  we 
ousrht  to  set  all  the  infonnation  we  can.  I  am  sure  there 
are  some  in  the  audience  here  who  would  like  to  know  the 
effect  of  formaldehyde  upon  food ;  and  as  a  matter  of  gen- 
eral information  of  the  adulteration  of  liquors  other  than 
wines,  like  whiskey  and  brandy,  or  anything  of  that  kind, 
—  what  adulterations,  if  any,  exist,  and  whether  or  not  they 
are  injurious. 
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Di*.  Wiley.  I  have  just  been  feeding  a  class  of  twelve 
young  men  on  formaldehyde  for  twelve  weeks.  They  were 
just  coming  off  their  food  as  I  came  away,  and  of  course 
we  haven't  had  time  to  tabulate  the  data,  but  I  will  say  that 
each  shbwed  visible  signs  of  very  severe  distress^  I  left 
four  of  them  in  bed,  and  the  others  wanted  to  go.  Of 
course  we  fed  up  to  as  much  as  one  part  in  five  thousand, 
which  is  more  than  is  ordinarily  used  in  food ;  but  we  began 
with  a  much  smaller  quantity.  But  the  question  is  not  how 
little  of  a  dangerous  article  you  can  use  in  food,  —  the 
courts  have  held  that  you  shall  not  put  any  in  ;  and  adding 
a  little  of  it  is  no  excuse, — just  as  the  law  says  you  shall 
not  steal ;  it  is  no  excuse  if  you  steal  only  a  penny.  If  the 
substance  is  injurious  to  health  of  itself,  under  the  decisions 
of  the  Supreme  Court  of  Pennsylvania  it  cannot  be  added 
in  any  quantity  at  all.  It  would  be  different  if  the  law  said, 
'*in  quantities  which  will  make  that  food  unwholesome,"  — 
which  would  be  an  unfortunate  law,  because  you  never  could 
convict  a  person,  for  the  sample  itself  would  be  already  con- 
sumed before  the  proof  would  be  forthcoming. 

Now,  we  have  positive  proof,  without  going  to  the  trouble 
of  tabulating  the  data,  that  formaldehyde  is  injurious  to 
health.  It  produced  a  very  marked  lowering  of  the  pulse, 
depression  of  the  temperature,  showing  a  specific  action  on 
the  heart.  In  four  cases  out  of  the  twelve  it  was  accompa- 
nied by  pains  of  a  very  severe  nature,  in  two  cases  nausea 
and  vomiting,  and  in  all  cases  preventing  their  taking  the 
food  which  they  were  compelled  to  take  under  their  pledge, 
whether  they  wanted  it  or  not.  On  the  whole,  we  decided 
it  was  very  injurious  to  health.  We  did  not  feed  it  to  them 
excessively,  but  one  part  in  five  thousand. 

In  regard  to  liquors,  that  is  a  delicate  question.  I  read 
an  advertisement  the  other  day,  written  by  an  old  lady  one 
hundred  and  six  years  old,  —  that  is,  it  purported  to  be  writ- 
ten by  a  lady  one  hundred  and  six  years  old,  —  living  in  a 
town  where  I  used  to  live,  in  Indiana,  saying :  *'  I  have  just 
passed  my  one  hundred  and  sixth  birthday,  and  am  in  per- 
fect health ;  and  I  attribute  my  perfect  health,  in  body  and 
mind,  to  the  fiskjt  that  every  day  for  sixty  years  I  have  taken 
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a  certain  quantity  of  whiskey.  Nancy  Taggs."  I  wrote  to 
a  personal  friend  of  mine,  and  received  this  reply  :  *'  There 
is  an  old  lady  by  the  name  of  Nancy  Taggs  in  the  almshouse, 
and  of  course  they  furnish  whiskey  to  the  inmates."  He 
found  this  lady  reasonably  healthy  in  body  and  mind,  and  not 
knowing  her  exact  age ;  of  course  women  don't  tell  that, 
even  at  that  advanced  period  of  life.  When  he  asked  her 
about  the  kind  of  whiskey  she  had  been  drinking,  she  seemed 
very  much  interested.  She  said,  ''  I  never  touched  a  drop 
of  whiskey  in  my  life,  of  any  kind." 

Since  then  I  found  two  other  advertisements,  one  one 
hundred  and  three  and  one  one  hundred  and  five  years  old, 
similar  to  that,  in  different  localities,  of  the  same  brand  of 
whiskey.  I  have  written  for  information  in  regard  to  those, 
which  will  be  probably  of  the  same  kind.  The  ways  of  the 
advertiser  are  devious. 

This  country  is  being  crushed  by  the  press,  in  their  pub- 
lishing stories  and  advertisements  absolutely  fraudulent  in 
character.  Since  the  1st  of  January,  through  our  instiga- 
tion, the  post  office  has  issued  fraud  orders  against  over  fifty 
of  these  advertisements,  prohibiting  circulation. 

Just  the  other  day  my  name  was  used  in  an  advertisement 
fraudulently.  When  I  wrote  to  the  firm,  they  told  me  they 
would  attend  to  their  affairs,  and  allow  me  to  attend  to  mine. 
Whereupon  I  issued  a  fi^ud  order  against  them,  and  cited 
this  man  to  appear  before  the  authorities,  which  he  did  last 
Friday  morning,  and  after  a  hearing,  lasting  about  ten  noiin- 
utes,  the  fraud  order  was  issued,  and  all  papers  and  circu- 
lars hereafter  excluded  from  the  mails.  They  were  making 
me  say  a  thing  I  never  said,  and  wouldn't  be  implicated  as 
saying. 

But  the  distilled  liquors  which  we  drink  are  something 
awful,  —  that  is,  to  drink  them.  I  don't  suppose  any  are 
drunk  here,  but  those  who  do  drink  them  find  that  the 
old-fashioned  whiskey  has  disappeared  practically  from  the 
trade.  If  a  physician  orders  whiskey  for  you  as  his  patient, 
you  don't  get  whiskey ;  it  never  has  been  whiskey,  and 
never  will  be,  — you  get  the  thing  that  is  called  whiskey. 
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lam  not  saying  anything  about  how  wholesome  it  is,  com- 
pared to  whiskey,  because  I  know  even  wliiskey  is  none  too 
wholesome ;  but  it  isn't  whiskey,  and  therefore  it  is  fraudu- 
lent. You  see  a  big  advertisement  running,  of  a  certain 
kind  of  whiskey  ;  that  isn't  whiskey,  —  it  never  was.  It  is 
a  beverage,  to  be  sure,  made  under  the  laws  of  the  United 
States,  unfortunately,  which  have  countenanced  just  that 
sort  of  thing  under  what  is  called  the  **  rectifying  law."  A 
man  can  take  out  a  license,  and  rectify.  What  does  that 
mean?  I  think  it  means  to  make  something  better,  to 
straighten  out ;  and  when  applied  to  whiskey,  it  means  the 
adulterated  substances  are  removed.  But  it  doesn't  mean 
that  at  all.  He  can  take  out  the  oil  that  is  in  it  and  put  in 
what  he  pleases, — providing  he  pays  the  tax.  And  then 
he  can  sell  it  under  whatever  name  he  pleases,  as  whiskey, 
raw  whiskey  or  any  other  whiskey.  That  is  rectified  whis- 
key, or  blended  whiskey,  as  it  is  called.  Blended  whiskey 
is  sold  everywhere  to-day ;  and  you  can't  go  to  a  bar  in 
Boston,  or  any  other  place  where  whiskey  is  sold,  and  get 
any  other  kind  but  that.  I  will  correct  myself.  There  is 
one  place  where  you  can  get  pure  whiskey.  You  can  go  to 
a  government  bonded  warehouse  and  get  it  out  of  bond. 
That  is  stuff  that  has  been  put  in  there,  and  never  manipu- 
lated.   That  is  straight  whiskey. 

Mrs.  Worth.  I  simply  want  to  thank  the  doctor  for  his 
address,  from  the  standpoint  of  a  housekeeper.  I  think  this 
is  a  subject  that  housekeepers  are,  or  should  be,  interested 
in.  They  are  largely  responsible  for  the  health  of  the  fam- 
ily, and  every  one  should  feel  very  grateful  for  any  knowl- 
edge on  this  subject,  and  to  those  who  are  studying  and 
working  for  the  best  interests  of  humanity  in  this  respect. 

Dr.  WrtJSY.  I  am  glad  to  have  this  word  of  commenda- 
tion. And  I  would  like  to  say  a  thing  that  is  patent  to 
everybody,  —  if  the  women  of  this  country  would  pay  more 
attention  to  foods  and  less  to  voting,  they  would  do  the 
most  good.  I  am  not  opposed  to  woman's  suffrage,  by  any 
means,  but  I  would  like  to  see  an  improvement  in  the 
kitchens  of  our  families. 
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The  Chair.  The  time  has  now  arrived  when  we  must 
call  this  meeting  closed. 

The  meeting  then  adjourned  sine  die. 

In  the  afternoon  members  of  the  Board  of  Agriculture 
and  many  others  attending  the  meeting  visited,  on  invita- 
tion, "  Millwood  Farm,"  in  Framingham,  where  they  were 
shown  every  courtesy  by  its  owner,  Mr.  N.  I.  Bowditch,  a 
member  of  the  Board. 
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In  accordance  with  the  provisions  of  chapter  IV.  of  the 
by-laws,  the  Board  met  at  the  office  of  the  secretary,  in  Bos- 
ton, on  Tuesday,  Jan.  10,  1905,  at  11  o'clock  a.m.,  it  being 
the  Tuesday  preceding  the  second  Wednesday  of  January. 
The  Board  was  called  to  order  by  Second  Vice-President 
Augustus  Pratt. 

Present:  Messrs.  Akerman,  Allen,  Anderson,  Appleton, 
Bradway,  Brewster,  Bursley,  Burt,  Damon,  Danforth,  A. 
Ellsworth,  J.  L.  Ellsworth,  Gurney,  Ilersey,  Jewett,  Kil- 
boum,  Lane,  Leach,  Mason,  Nye,  Paige,  Perham,  Peters, 
Pratt,  Beed,  Richardson,  Ross,  Sessions,  Shaylor,  Smith, 
Turner,  Wellington  and  Worth. 

Records  of  special  meetings  of  the  year  read  and  approved. 

The  secretary  read  his  annual  report,  which  was  accepted 
by  unanimous  vote. 

First  Vice-President  Wm.  R.  Sessions,  coming  in,  took 
the  chair. 


Reports  of  committees  being  in  order,  the  committee  on 
agricultural  societies,  by  Mr.  Kilbourn,  chairman,  presented 
a  written  report,  which  was  accepted  and  adopted. 

The  report  of  the  Dairy  Bureau  was  read  by  the  general 
agent,  Mr.  Hainvood,  and  was  accepted  and  adopted. 

The  committee  on  Massachusetts  Agricultural  College,  by 
Mr.  Bursley,  chairman,  presented  a  written  report,  which 
was  accepted  and  adopted  as  the  report  of  the  Board  of 
Overseers  to  the  Legislature. 
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The  committee  on  experiments  and  station  work,  by  Mr. 
Turner,  presented  a  written  report,  which  was  accepted  and 
adopted. 

The  committee  on  institutes  and  public  meetings,  by  Mr. 
Hersey,  chairman,  presented  a  written  report,  which  was 
accepted  and  adopted. 

The  committee  on  forestry,  roads  and  roadside  improve- 
ments, by  Mr.  Appleton,  presented  a  written  report,  which 
was  accepted  and  adopted. 

The  committee  on  domestic  animals  and  sanitation  was 
excused  from  making  a  report,  as  the  subject  matter  it 
would  cover  would  be  found  in  the  report  of  the  chief  of 
the  Cattle  Bureau. 

State  Nursery  Inspector  H.  T.  Fernald  read  his  third 
annual  report,  which  was  accepted  and  adopted;  and  the 
recommendations  concerning  fumigation  contained  therein 
were  referred  to  the  committee  on  gypsy  moth,  insects  and 
birds. 

At  12.50  o'clock  the  Board  adjourned  to  2  p.m. 

The  Board  was  called  to  order  by  Mr.  Sessions,  at  2  p.m. 

The  State  Forester,  Mr.  Akerman,  presented  a  verbal 
abstract  of  his  report  to  the  Legislature. 

An  abstract  of  the  reports  of  inspectors  of  fiiirs,  prepared 
by  direction  of  the  committee  on  agricultural  societies,  was 
read  and  accepted. 

Votedj  That  the  secretary  be  instructed  to  appear  before 
the  committees  of  the  Legislature  in  support  of  the  petition 
of  the  Massachusetts  Horticultural  Society  concerning  pro- 
cedure in  choosing  certain  oflScers. 

The  reports  of  the  inspectors  of  the  fiiirs  of  the  Blackstone 
Valley  and  Bristol  County  agricultural  societies  were  called 
up  and  read,  which,  after  discussion,  were  accepted. 
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Voted^  on  motion  of  Mr.  Ealboum,  That  the  bounty  of 
the  Bristol  County  Agricultural  Society  be  withheld,  and 
that  the  secretary  be  instructed  to  notify  the  Treasurer  of 
the  Commonwealth  of  the  action  of  the  Board,  and  that 
said  secretary  withhold  his  approval  of  the  bounty  of  said 
society. 

The  charge  against  the  society  was  pool  selling  on  its 
groands  during  its  annual  fiiir,  and  the  action  of  the  Board 
was  taken  under  Bevised  Laws,  chapter  124,  sections  4  and 
8,  the  vote  being  by  the  necessary  two-thirds. 

The  irregularity  of  the  Blackstone  Valley  Agricultural 
Society,  being  minor  in  character,  was  passed  over,  by  vote 
of  the  Board. 

The  sixth  semiannual  report  of  the  chief  of  the  Cattle 
Bureaa  was  presented  by  Dr.  Peters,  who  read  an  abstract 
of  the  same,  and  the  report  was  accepted. 

At  4.45  o'clock  the  Board  adjourned  to  10  a.m.,  Wednes- 
day. 

SECOND  DAY. 

The  Board  was  called  to  order  by  First  Vice-President 
Sessions,  at  10.10  a.m. 

Present:  Messrs.  Akerman,  Allen,  Anderson,  Appleton, 
Biadway,  Bursley,  Burt,  Damon,  Danforth,  Douglas,  A. 
Ellsworth,  J.  L.  Ellsworth,  Hersey,  Jewett,  Kilbourn, 
Lane,  Leach,  Mason,  Nye,  Fiaige,  Pease,  Perham,  Peters, 
Porter,  Pratt,  Beed,  Richardson,  Ross,  Sessions,  Shaylor, 
Turner,  Wellington,  Williams  and  Worth. 

The  records  of  the  first  day  were  read  and  approved. 

The  executive  committee,  as  committee  on  credentials,  by 
Mr.  Kilbourn,  chairman,  reported  the  list  of  qualified  mem- 
bers of  the  Board  for  1905.  The  newly  constituted  members 
are  as  follows :  — 


n 
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At  large,  appointed  by  the  Governor,  Hon.  Wm.  R.  Sessions 

of  Springfield. 

Elected  from  the  — 
Bristol  County  Agricultural   Society,  William  A.   Lane  of 

Norton. 
Deerfield  Valley,  E.  P.  Williams  of  Ashfield. 
Essex,  John  M.  Danforth  of  Lynnfield. 
Highland,  Henry  S.  Pease  of  Middlefield. 
Hillside,  Ralph  M.  Porter  of  Cummington. 
Middlesex  South,  Isaac  Damon  of  Wayland. 
Plymouth  County,  Augustus  Pratt  of  North  Middleborough. 
Worcester,  Walter  D.  Boss  of  Worcester. 
Worcester  County  West,  J.  Harding  Allen  of  Barre. 

The  report  of  the  committee  on  credentials  was  accepted 
and  adopted. 

Election  of  officers  being  in  order,  the  chairman  declared 
His  Excellency  William  L.  Douglas  president  of  the  Board 
(by  a  by-law  of  the  Board  the  Governor  is  ex  officio  presi- 
dent) . 

Further  elections  by  ballot  resulted  as  follows :  — 

First  Vice-President,  Hon.  William  R.  Sessions  of  Spring- 
field. 

Second  Vice-Pregident,  Mr.  Augustus  Pbatt  of  North 
Middleborough. 

Secretary,  Mr.  J.  Lewis  Ellsworth  of  Worcester. 

General  Agent  of  the  Dairy  Bureau,  Mr.  Peter  M.  Harwood 
of  Barre. 

State  Nursery  Inspector,  Dr.  Henry  T.  Fernald  of  Am- 
herst. 

Election  of  specialists  being  in  order,  ballots  were  taken, 
and  the  elections  resulted  as  follows :  — 

Chemist,  Dr.  C.  A.  Goessmann  of  Amherst.* 
Entomologist,  Prof.  C.  H.  Ferkald  of  Amherst.* 
Botanist,  Dr.  Geo.  E.  Stone  of  Amherst.* 
Pomologist,  Prof.  F.  A.  Waugh  of  Amherst.* 
Veterinarian,  Prof.  Jakes  B.  Paige  of  Amherst.* 
Engineer,  William  Wheeler  of  Concord. 
Ornithologist,  Edward  Howe  Forbush  of  Wareham. 

*  Massachusetts  Agjicultural  College. 
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The  secretary  appointed  his  first  clerk,  Mr.  F.  H.  Fowler, 
librarian  for  the  ensuing  year. 

The  Chair  announced  the  standing  committees  as  follows 
(the  secretary  is,  by  rule  of  the  Board,  a  member  ex  officio 
of  each  of  the  standing  committees)  :  — 

Executive  committee :  Messrs.  W.  A.  Kilboum  of  South  Lan- 
caster, John  Bursley  of  West  Barnstable,  Wm.  H.  Spooner  of 
Bogton,  Francis  II.  Appleton  of  Peabody,  Augustus  Pratt  of 
North  Middleborough,  C.  D.  Eichardson  of  West  Brookfield, 
Edmund  Hersey  of  Hingham,  Henry  S.  Perham  of  Chelms- 
ford. 

Committee  on  agricultural  societies:  Messrs.  W.  A.  Kilbourn 
of  South  Lancaster,  Q.  L.  Reed  of  South  Weymouth,  0.  E. 
Bradway  of  Monson,  J.  Harding  Allen  of  Barre,  J.  F.  Burt  of 
Easthampton. 

Committee  on  domestic  animals  and  sanitation :  Messrs.  Henry 
S.  Perham  of  Chelmsford,  Johnson  Whiting  of  West  Tisbury, 
John  S.  Anderson  of  Shelbume,  Wm.  A.  Lane  of  Norton, 
Hemy  E.  Paige  of  Amherst. 

Committee  on  gypsy  moth,  insects  and  birds :  Messrs.  Augustus 
Pratt  of  North  Middleborough,  J.  M.  Danforth  of  Lynnfield, 
W.  C.  Jewett  of  Worcester,  H.  H.  Leach  of  North  Brookfield, 
Walter  D.  Boss  of  Worcester. 

Committee  on  Dairy  Bureau  and  agricultural  products: 
Messrs.  C.  D.  Richardson  of  West  Brookfield,  J.  M.  Danfortli 
of  Lynnfield,  Henry  E.  Paige  of  Amherst,  W.  M.  Wellington 
of  Oxford,  S.  B.  Taft  of  Uxbridge. 

Committee  on  Massachusetts  Agricultural  College:  Messrs. 
John  Bursley  of  West  Barnstable,  W.  C.  Jewett  of  Worcester, 
Charles  H.  Shaylor  of  Lee,  Isaac  Damon  of  Wayland,  A.  H. 
Nye  of  Blandf  ord. 

Committee  on  experiments  and  station  work:  Messrs.  Wm. 
H.  Spooner  of  Boston,  N.  I.  Bowditch  of  Framingham, 
H.  A.  Turner  of  Norwell,  Ralph  M.  Porter  of  Cummington, 
E.  P.  Williams  of  Ashfield. 

Committee  on  forestry,  roads  and  roadside  improvements: 
Messrs.  Francis  H.  Appleton  of  Peabody,  H.  A.  Turner  of 
Xorwell,  H.  6.  Worth  of  Nantucket,  J.  J.  Mason  of  Ames- 
bury,  Henry  S.  Pease  of  Middlefield. 

Committee  on  institutes  and  public  meetings:  Messrs.  Ed- 
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mund  Hersey  of  Hingham,  H.  H.  Goodell  of  Amherst,  H.  S. 
Perham  of  Chelmsford,  Wm.  R.  Sessions  of  Springfield,  Albert 
Ellsworth  of  Athol. 

These  appointments  were  approved  by  vote  of  the  Board. 

The  ornithologist  to  the  Board,  Mr.  Forbush,  spoke  in 
reference  to  the  advisability  of  preparing  and  publishing  a 
special  report,  in  book  form,  on  the  birds  of  the  Common- 
wealth, economically  considered. 

Votedy  That  the  Board  approves  of  the  suggestion  of  its 
ornithologist,  and  recommends  that  measures  be  taken  to 
bring  the  matter  to  the  attention  of  the  Legislature. 

Voted  y  further  J  That  the  chairman  of  the  committee  on 
gypsy  moth,  insects  and  birds,  the  chairman  of  the  committee 
on  forestry,  roads  and  roadside  improvements,  and  the  sec- 
retary of  the  Board,  be  a  committee  to  take  the  matter  in 
charge. 

Special  assignments  being  in  order,  the  request  of  the 
Worcester  Agricultural  Society  for  the  approval  by  the  Board 
of  Agriculture  of  its  vote,  passed  at  a  meeting  of  the  soci- 
ety held  on  Nov.  29,  1904,  "  That  a  committee  of  three  be 
appointed,  with  power  to  sell  and  convey  the  land  shown  by 
plan  submitted  by  the  Norton  Emery  Wheel  Company  at  a 
price  not  less  than  $2,000,''  was  considered. 

The  delegate  of  the  society  was  present,  and  stated  the 
reasons  for  the  sale.  It  appearing  that  the  meeting  at  which 
the  vote  was  passed  was  legally  called  and  held,  that  the 
vote  was  by  the  necessary  two-thirds,  that  the  request  for 
approval  had  been  properly  advertised,  and  no  person  ap- 
pearing in  opposition  to  the  request,  it  was 

Votedy  To  approve  the  said  vote  of  the  said  Worcester 
Agricultural  Society,  in  accordance  with  the  provisions  of 
chapter  124  of  the  Revised  Laws. 

The  request  of  the  Bristol  County  Agricultural  Society 
for  the  approval  by  the  Board  of  Agriculture  of  its  vote, 
passed  at  a  meeting  held  on  Nov.  26,  1904,   *<That  the 
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directors  be  authorized  to  sell  the  real  estate  and  personal 
property  of  the  society  for  an  amount  not  less  than  $20,000, 
aod  to  execute  sufficient  deeds,  bill  of  sale  and  other  papers 
necessary  to  so  transfer  its  property/'  being  in  order,  the 
matter  was  considered. 

The  delegate  of  the  society  was  present,  and  stated  the 
reasons  for  the  sale.  It  appearing  that  the  law  had  been 
fully  complied  with,  and  no  person  appearing  in  opposition 
to  the  request,  it  was 

Voted^  To  approve  the  said  vote  of  the  said  Bristol  County 
Agricultural  Society,  in  accordance  with  the  provisions  of 
chapter  124  of  the  Revised  Laws. 

His  Excellency  the  Governor,  coming  in,  was  presented 
to  the  Board,  but  declined  to  take  the  chair. 

The  conmiittee  on  gypsy  moth,  insects  and  birds,  to  whom 
was  referred  the  report  of  the  State  Nursery  Inspector,  re- 
ported recoQomending  that  he  be  requested  to  enforce  the 
nursery  inspection  law. 

Voted,  To  accept  and  adopt  the  report  of  the  committee. 

The  committee  on  institutes  and  public  meetings,  by  Mr. 
Hersey,  chairman,  reported  that  an  invitation  had  been  re- 
ceived from  the  Eastern  Hampden  Agricultural  Society  to 
hold  the  next  public  winter  meeting  of  the  Board  at  Palmer, 
and  one  from  the  Worcester  Agricultural  Society  to  hold  it 
at  Worcester,  but  without  recommendations. 

After  discussion,  ballots  were  taken,  and  the  Board  se- 
lected Palmer  as  the  place  for  holding  its  next  public  winter 
meeting.  Date  of  meeting,  Tuesday-Thursday,  Dec.  5-7, 
1905. 

The  Chair  appointed,  as  a  local  committee  of  arrange- 
ments for  this  meeting,  to  act  with  the  committee  on 
institutes  and  public  meetings,  Messrs.  Bradway,  Leach, 
Richardson,  Paige  and  Sessions,  which  appointments  were 
confirmed  by  vote  of  the  Board. 

The  conunittee  on  agricultural  societies,  by  Mr.  Kilbourn, 
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chairman,  reported  requests  of  certain  societies  for  change 
of  date  for  holding  fairs.     After  consideration,  it  was 

Voted,  That  the  date  for  the  commencement  of  the  fiiir 
of  the  Blackstone  Valley  Agricultural  Society  be  changed 
to  the  third  Friday  after  the  first  Monday  in  September ; 
that  of  the  Hampshire  Agricultural  Society  to  the  third 
Tuesday  after  the  first  Monday  in  September ;  and  that  of 
the  Weymouth  Agricultural  and  Industrial  Society  to  the 
Friday  preceding  the  first  Monday  in  September. 

Voted,  That  the  request  of  the  Bristol  County  Agricul- 
tural Society  for  dates  of  September  4,  5  and  6,  or  the  same 
dates  as  last  year,  be  referred  to  the.  executive  committee, 
with  full  power. 

At  12.40  o'clock  the  Board  adjourned  to  1.30  p.m. 

The  Board  was  called  to  order  by  Secretary  Ellsworth, 
at  1.45  o'clock. 

Mr.  Kilbourn,  for  the  committee  on  agricultural  societies, 
reported  the  assignment  of  inspectors,  as  follows :  — 

Amesbury  and  Salisbury,  at  Amesbury,  Sep- 
tember 12,  13  and  U, H.  H.  Leach. 

Barnstable  County,  at  Barnstable,  August  29, 

80  and  81, W.M.Wellington. 

Blackstone  Valley,  at  Uxbridge,  September  22 
and  23, CD.  Richardson. 

Bristol  County,  at  Taunton,  September  26,  27 

and  28 W.  C.  Jewett. 

Deerfield  Valley,  at  Charlemont,  September  14 

and  15 C.  H.  Shaylor. 

Eastern  Hampden,  at  Palmer,  October  6  and  7,     W.  A.  Lane. 

Essex,  at  Peabody,  September  19,  20  and  21,  .     S.  B.  Taft. 

Franklin  County,  at  Greenfield,  September  20 
and  21, H.  G.  Worth. 

Hampshire,  at  Amherst,  September  19  and  20,     E.  P.  Williams. 

Hampshire,  Franklin  and  Hampden,  at  North- 
ampton, October  4  and  5,     .  .     J.  H.  Allen. 

Highland,  at  Middlefield,  September  6  and  7,  .     A.  H.  Nye. 

Hillside,  at  Cummington,  September  26  and  27,     J.  S.  Andebson. 

Hingham,  at  Hingham,  September  26  and  27,  .     W.  H.  Spooner. 
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Hoc^ac  Valley,  at  North  Adams,  September  22 

and  23, Wm.  R.  Sessions. 

PIoQsatonic,  at  Great  Barrington,  September  27 

and  28, A.  Pratt. 

Marshfield,  at  Marshfield,  August  23,  24  and 

25, A.  Ellsworth. 

Martha^s  Vineyard,  at  West  Tisbury,  Septem- 
ber 19  and  20, W.  D.  Ross. 

Massachusetts  Horticultural,  at  Boston,   Sep- 
tember 14,  15,  16  and  17,     .         .  .     F.  H.  Appletox. 
Middlesex  North,  at  Lowell,  September  14,  15 

and  16, R.  M.  Porter. 

Middlesex  South,  at  Framingham,  September 

19  and  20, J.  Bursley. 

Nantucket,  at  Nantucket,  August  23  and  24,     .     J.  M.  Burt. 
Oxford,  at  Oxford,  September  7  and  8,     .         .     H.  S.  Periiam. 
Plymouth  County,  at  Bridgewater,  September 

13  and  14, U.  A.  Turner. 

Spencer,  at  Spencer,  September  21  and  22,  H.  S.  Pease. 

Union,  at  Blandford,  September  13  and  14,       .     Q.  L.  Reed. 
Weymouth,  at  South  Weymouth,  September  1, 

2  and  4, I.  Damon. 

Worcester,  at  Worcester,   September  4,  5,   6 

and  7, J.  J.  Mason. 

Worcester  East,  at  Clinton,  September  13,  14 

and  15, O.  E.  Bradway. 

Worcester  Northwest,  at  Athol,  September  4 

and  5 J.  M.  Danfortii. 

Worcester  South,  at  Sturbridge,  September  14 

and  15, W.  A.  Kilbourn. 

Worcester  County  West,  at  Barre,  September 

28  wid  29, H.  E.  Paige. 

The  report  of  the  committee  was  accepted  and  adopted. 
Second  Vice-President  Pratt,  coming  in,  took  the  chair. 

Votedj  That  the  Chair  appoint  a  legislative  committee  of 
five. 

The  Chair  appointed  Messrs.  Ejlbourn,  Pratt,  Spooner, 
Bursley  and  Ross,  which  appointments  were  confirmed  by 
vote  of  the  Board. 

Voted,  That  the  First  Vice-President  and  the  secretary 
be  added  to  the  legislative  committee. 
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The  secretary  reported  on  the  delinquencies  of  certain 
societies  in  failing  to  comply  with  the  law  and  the  regula- 
tions of  the  Board  in  sending  in  their  annual  returns. 

Votedj  To  refer  the  delinquencies  to  the  executive  com- 
mittee, with  power  to  act. 

Votedy  That  the  arrangements  for  the  summer  meeting  of 
the  Board  be  left  in  the  hands  of  the  secretary,  with  power 
to  act. 

The  meeting  was  then  dissolved. 

J.  LEWIS  ELLSWORTH, 

Secretary, 


No.  4.]         AGRICULTURAL  SOCIETIES.  207 


BEPOBT  OF  COMMITTEE  ON  AGRICULTURAL  SOCIETIES. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  10, 1906.] 


At  a  meeting  of  the  committee  held  at  Framingham  the 
io^jpectors'  reports  were  read  and  considered,  and  those  of 
the  Bristol  County  and  Blackstone  Valley  were  by  vote  re- 
ferred to  the  full  Board  for  action  at  the  annual  meeting  in 
January. 

The  reports  of  other  inspectors  showed  that  the  societies 
had  complied  with  the  laws  and  the  regulations  of  the 
Board,  and  generally  held  successful  and  attractive  fairs, 
awarding  the  premiums  and  conducting  thjB  exhibitions  with 
credit  to  themselves  and  with  profit  to  the  people  attending ; 
that  there  was  considerable  difference  in  the  methods  used 
and  in  the  kind  of  exhibition,  being  the  result  of  local  con- 
ditions. 

In  some  societies,  cattle,  sheep  and  swine  were  the  main 
attractions ;  in  others  these  were  wanting,  and  the  whole 
exhibition  was  for  flowers,  vegetables  and  horticultural 
products.  In  many  societies  the  cattle  were  given  the  first 
day  and  the  horses  the  second  day.  In  all  the  fairs  it  was 
the  purpose  of  the  officers  to  carry  on  the  exhibitions  in  the 
spirit  and  intent  of  the  law  under  which  they  are  organized. 

In  holding  institutes,  improved  attendance  is  shown  by 
reports  made  to  the  secretary  of  the  Board,  and  it  is  be- 
tieved  to  be  due  to  better  attention  to  this  one  of  the  con- 
ditions for  receiving  the  State  bounty. 

Bespectfiilly  submitted, 

WILLIAM  A.  KILBOUBN. 
0.  E.  BRADWAY. 
QUINCY  L.  REED. 
J.  F.  BURT. 
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REPORT  OF  COMMIHEE  ON  EXPERIMENTS  AND 

STATION  WORK. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  10,  1905.] 


The  value  of  the  station  work  is  more  evident  from  vear 
to  year  in  its  various  experiments.  Plant  diseases  are  on 
the  increase,  caused  perhaps  in  a  measure  by  the  uiodcrn 
intense  system  of  culture.  Insect  pests  are  rapidly  multi- 
plying, and,  as  so  little  is  known  of  the  best  remedies  and 
the  practical  methods  of  application,  these  are  live  questions 
that  every  cultivator  must  meet  sooner  or  later,  and  without 
the  proper  training  or  time  for  experiment. 

In  plants,  remedies  are  needed  for  the  ru.st  on  the  holly- 
hock and  gladiolus  and  the  rot  in  iris,  etc. ;  and  there  seems 
to  be  no  department  of  agriculture  that  needs  improvement 
more  than  fruit  culture.  There  are  many  apple  orchards 
scattered  through  the  State  which  have  been  neglected,  and 
might  be  brought  into  fruitful  condition  if  properly  treated. 
What  better  work  can  the  station  do  than  to  select  a  neg- 
lected orchard  in  some  accessible  place,  properly  prune  the 
trees,  spray  and  fertilize  them,  as  an  object  lesson  to  owners 
and  others,  and,  if  possible,  bring  the  culture  up  to  a  higher 
plane  ? 

Perhaps  the  farmer  has  a  valid  excuse  for  not  giving  more 
careful  attention  to  his  apple  crop,  when  we  consider  how 
little  control  of  sales  he  has,  being  charged  a  fixed  price  per 
barrel  for  selling  by  the  commission  merchant,  without  re- 
gard to  the  amount  received,  while  to  this  must  be  added 
the  freight  and  city  carting.  It  would  seem  more  just  to 
the  farmer  to  make  a  percentage  commission  on  sales. 

The  farmer  who  has  100  barrels  of  apples  to  send  to  mar- 
ket first  spends  $35  for  empty  barrels,  for  which  he  never 
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gets  anything.  If  it  is  a  year  when  apples  are  scarce,  he 
gats  perhaps  $1.50  to  $2  per  barrel  for  them;  if  apples  are 
abundant,  and  consequently  cheap,  he  gets  from  $1  per  bar- 
rel down,  his  expense  for  barrels,  freight  and  carting  being 
the  same  in  either  case. 

There  is  a  market  price  for  empty  barrels  at  all  times. 
In  nearly  every  business  packages  and  packing  ai'e  charged 
to  the  person  or  company  buying  the  goods ;  whenever 
goods  are  in  bulk,  —  nursery  stock,  dry  goods,  furniture, 
etc.,  —  a  charge  is  made  for  cases.  If  producers  of  the 
latter  classes  of  goods  cannot  afford  to  give  away  such  ma- 
terial, it  is  certainly  unjust  to  allow  nothing  to  the  farmer, 
whose  profit  is  so  much  smaller.  We  have  personally 
known  of  instances  the  past  season  where  the  farmer  has 
received  less  than  50  cents  a  barrel  net  for  his  apples,  and 
many  w^ho  exported  them  received  nothing;  in  the  latter 
case  the  fanner  made  some  one  a  present  of  at  least  $20  for 
every  100  barrels  sent.  These  unjust  practices  should  be 
corrected,  and,  if  possible,  the  fruit  industry  of  the  State 
put  on  a  business  basis,  so  that  young  men  may  find  it  de- 
sirable to  make  fruit  culture  a  profession,  and  older  culti- 
vators also  be  helped. 

The  total  shipment  of  apples  to  foreign  countries  from  all 
shipping  ports  in  the  United  States  in  1903  was  2,546,141 
barrels;  of  these,  459,458  barrels  were  from  Boston,  853,- 
838  barrels  were  from  New  York.  In  1904  the  total  ship- 
ment was  1,603,944  barrels;  from  Boston  439,675  barrels, 
and  from  New  York  417,087  barrels.  Shipments  will  con- 
tinue during  the  winter. 

Respectfully  submitted, 

WILLIAM  H.  SPOONER, 

Chairman. 
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REPORT  OF  COMMIHEE  ON  FORESTRY,  ROADS  AKD 

ROADSIDE  IMPROVEMENTS. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  10,  1905.] 


The  committee  on  forestry,  roads  and  roadside  improve- 
ments respectfully  submits  the  following. 

The  State  has  progressed  upon  all  these  lines  during  the 
past  year.  Indeed,  a  State  with  the  wealth  of  Massachu- 
setts, her  density  of  population  and  the  independence  of 
thought  that  exists  within  her  borders,  must  inevitably  ad- 
vance in  all  useful,  beautifying  and  aesthetic  lines  of  progress, 

The  needs,  and  now  the  demands,  of  our  business  men 
for  more  intelligent  forestry  throughout  New  England  have 
advanced  in  our  State  during  the  past  year,  by  the  enact- 
ment by  the  Legislature  of  1904  of  a  law  creating  the  office 
of  State  Forester.  Mr.  Alfred  Akerman,  a  man  trained  on 
forestry  lines,  an  expert,  has  been  appointed  to  that  office. 
His  services  are  at  the  disposal  of  our  citizens,  under  rules 
as  to  the  payment  of  expenses,  and  so  far  as  he  finds  that  his 
time  for  such  help  can  be  so  employed.  He  will  also  advise 
at  our  Agricultural  College  by  lectures. 

The  term  forestry  must  not  be  confiised  with  that  of  orna- 
mental and  protective  tree  planting.  There  are,  however, 
dangers  that  come  to  trees  in  general,  under  which  all  tree 
culture  and  tree  care  can  be  considered  together. 

In  a  previous  report  a  suggestion  was  advanced  of  the 
possible  value  of  collections  of  lantern  slides,  owned  by  this 
Board,  for  use  under  loan,  and  with  lectures  prepared  by 
those  who  had  given  the  subjects  thus  pictured  especial 
thought  and  study.  The  suggestion  was  original,  so  fer  as 
this  committee  knew.  During  the  past  year  the  Office  of 
Experiment  Stations  at  Washington,  under  authorization. 
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has  adopted  that  plan,  which  is  now  available  for  a  few  lec- 
tures upon  certain  important  subjects. 

The  improvement  of  our  roads  is  becoming  of  greater  value 
to  the  owners  of  farming  and  foi*est  lands,  as  each  new  year 
opens,  and  consequently  to  the  State  at  large.  Highways 
are  being  promoted  by  this  State,  and  the  neighboring 
States  lying  to  the  north  of  us  are  striving  to  secure  that 
legislative  action  which  shall  advance  these  interests,  and 
apparently  and  naturally  they  desire  to  do  so  in  a  way  that 
shall  promote  a  New  England  system. 

The  whole  nation  is  interested  in  properly  advancing 
those  natural  conditions  of  each  of  her  sections,  so  that,  with 
our  diversified  climate,  the  several  seasons  of  the  year  will 
find  the  greatest  possible  activity  among  the  people  pro- 
moted. Not  only  that,  but,  as  Europe  and  other  older  lands 
have  realized  to  the  full  extent  the  great  value,  in  the  pro- 
motion of  general  prosperity,  of  encouraging  travel,  they 
have  recognized  the  underlying  necessity  of  promoting  in  all 
ways  those  branches  of  agriculture  that  advance  the  beauty 
of  the  &ce  of  God's  earth. 

The  accessibility  of  the  mountain,  sea  shore,  lake  shore, 
etc.,  of  the  north,  east,  south  and  west  of  this  nation,  must 
be  reasonably  improved  in  order  to  promote  this  very  im- 
portant phase,  w^hich  is  a  great  factor,  underlying  the  gen- 
eral prosperity  of  the  nation  as  a  whole.  The  move  to  give 
Xew  England  a  national  reservation  is  in  our  interest. 

It  is  a  benefit  to  Massachusetts  to  do  all  that  she  can, 
under  reasonable  financial  conditions,  to  draw  to  herself  and 
her  more  immediate  neighborhood  persons  in  active  business 
and  out  of  it,  who  are  able  to  travel  from  foreign  countries 
or  fi-om  other  parts  of  our  own  country. 

It  is  well  to  provide  for  good  roads  and  good  roadsides, 
and  it  is  encouraging  to  see  evidences  that  the  planting 
along  our  roadsides  is  becoming  more  recognized  as  a  part 
of  the  scheme  to  protect  the  good  roads  which  have  been 
provided  for  us  at  much  expense.  Knowledge  on  all  these 
lines  has  been  greatly  advanced  by  what  the  State  has  done. 

It  was  my  privilege  to  visit  the  New  Jersey  road  expert, 
ilr.  Owen,  before  our  State  began  her  highway  work,  and, 
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in  behalf'  of  the  Massachusetts  Society  for  Promoting  Agri- 
culture, to  invito  him  to  deliver  tliree  lectures  uiK)n  the 
value  of  better  roads.  I  was  with  him  at  the  rooms  of  the 
Massachusetts  Horticultural  Society  in  Boston,  the  rooms 
of  the  Worcester  County  Horticultural  Society  in  Worces- 
ter, and  at  the  rooms  of  the  Essex  Institute  in  Salem,  for 
the  three  lectures.  The  Board  can  feel  that  the  seeds  then 
sown  were  in  line  with  the  work  that  it  was  desirous  to 
promote. 

Your  committee  has  no  special  funds  to  work  with,  has  a 
membership  of  five ;  but  they  believe  that,  in  reality,  the 
subject  under  which  they  have  been  called  to  act  has  now 
become  recognized  of  so  much  importance  to  the  people  in 
general  that  the  workers  in  behalf  of  better  forestry,  roads 
and  roadside  improvements  are  almost  legion. 

An  appropriation  of  a  few  hundred  dollars  by  the  Leg- 
islature for  sets  of  camera  slides  and  prepared  lectures 
might  supplement  the  work  being  undertaken  by  our  State 
Forester. 

Approved  by  the  committee, 

FRANCIS  II.  ^\J>PLETON, 

OuUrmaH, 
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REPORT  OF  COMMinEE  ON  INSTITUTES  AND  PUBLIC 

MEETINGS. 


[Read  and  accepted  at  tlie  Annual  Meeting,  Jan.  10, 1905.] 


The  summer  meeting  of  the  Board  of  Agriculture  was  held 
at  Amherst,  in  order  to  look  over  mwe  thoroughly  than 
last  year  the  farui,  orchards,  gardens  and  greenhouses  ;  the 
meeting  last  year  being  so  satisfactory  that  it  created  a  desire 
to  ^in  visit  the  college  grounds,  to  learn  more  about  the 
better  methods  of  preparing  the  soil  for  crops  and  feeding 
animals  for  milk. 

The  winter  meeting  of  the  Board  was  held  at  South  Fram- 
ingham,  and  was  one  of  the  most  successful  the  Board  has 
ever  held.  The  speakers  not  only  gave  information  of 
impoi'tance,  but  clothed  it  in  language  the  most  pleasing. 
A  very  large  number  of  people  were  present  at  all  of  the 
se&sions. 

The  institute  meetings  are  doing  a  great  work  in  the 
ferming  community.  Every  year  progress  is  made  in  feed- 
ing crops  and  animals  by  methods  given  by  the  speakers  at 
the  institute  meetings.  Farmers  have  now  much  better 
opportunities  for  learning  how  to  feed  crops  and  animals 
tlian  when  the  farmers'  institutes  were  first  organized ;  and, 
if  present  methods  had  been  known  then,  it  would  have 
taken  a  much  longer  time  for  the  farmers  to  learn  them 
than  it  now  does  because  of  the  institutes. 

KespectfuUy  submitted, 

EDMUND  HEESEY. 
HENRY  S.  PERHAM. 
ALBERT  ELLSWORTH. 
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Report  to  the  Legislature  of  the  State 
Board  of  Agriculture,  acting  as  Over- 
seers OF  THE  Massachusetts  Agricul- 
tural  College. 


[Revised  Laws,  chapter  89,  section  10,  adopted  by  the  Board,  Jan.  10,  1905.] 


To  the  State  Board  of  Agriculture ^  Overseers  of  the  Massachusetts  Agri- 
cultural College. 

The  committee  on  Massachusetts  Agricultural  College, 
appointed  by  the  State  Board  of  Agriculture,  submits  the 
following  report  for  the  year  1904. 

The  Grinnell  prizes  were  awarded  as  follows :  first  prize, 
to  Arthur  W.  Gilbert  of  Brookfield  ;  second  prize,  to  Sidney 
B.  Haskell  of  Southbridge.  These  prizes  are  awarded  to 
the  members  of  the  graduating  class  who  pass  the  best  exam- 
inations in  agriculture  at  the  June  commencement. 

An  interesting,  feature  at  commencement,  June  15,  was 
the  memorial  exercises  upon  the  late  Professor  Stockbridge, 
who  was  particularly  and  peculiarly  identified  with  the  col- 
lege history  and  work.  A  fine  tribute  to  his  service  to  the 
college,  and  his  personal  worth,  was  given  by  Mr.  Wm.  H. 
Bowker  of  the  class  of  1871,  which  tribute  has  been  put  in 
print. 

The  work  of  the  college  has  been  carried  on  upon  nearly 
the  usual  lines.  We  have  been  pleased  to  note  the  increased 
patronage  and  the  large  number  of  the  1904  entering  class. 
This  has  brought  to  our  attention  the  fact  that  there  is  a 
pressing  need,  if  not  an  absolute  necessity,  for  larger  and 
better  equipments,  in  the  way  of  buildings,  class  rooms,  etc., 
in  the  horticultural,  botanical  and  entomological  departments. 
The  summer  meeting  of  the  State  Board  upon  the  college 
grounds  was  of  especial  interest  to  the  farmers  of  western 
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llassacbusetts,  as  it  gave  them  an  opportunity  to  witness 
many  of  the  object  lessons  of  the  college  work,  and  ex|)eri- 
uients  in  spraying  fruit  trees  and  shrubbery,  which  in  late 
years  have  become  so  much  infested  with  insects  and  fungi. 

The  condition  of  the  fann  is  excellent,  and  your  commit- 
tee was  pleased  to  hear  of  proposed  changes  in  the  manage- 
ment and  handling  of  the  stock,  with  a  view  to  making  it 
more  of  a  financial  success  in  making  use  of  the  waste  and 
by-products  of  the  farm. 

Your  committee,  while  it  notes  an  improved  condition  of 
the  stock  generally,  of  which  considerable  criticism  has  been 
made,  would  suggest  that  this  branch  of  the  work  should  bo 
made  an  object  lesson  for  all  the  farmers  of  the  State ;  that 
the  poorer  animals  should  be  disposed  of  and  replaced  with 
better  ones,  and  the  line  of  quality  steadily  raised,  so  that 
this  may  become  the  *'  Mecca"  of  stock  men  of  Massachu- 
setts, as  it  is  for  experimental  work  in  other  lines.  The 
very  best  is  none  too  good  for  the  Massachusetts  Agricul- 
tural College. 

The  work  of  this  committee  is  largely  a  repetition  of 
itself,  and  in  a  sense  superficial.  It  inspects,  it  suggests,  it 
criticises  ;  it  seems,  in  fact,  the  connecting  link  between  the 
State  Board  of  Agriculture  and  the  college.  It  has  grown 
into  strong  s\Tnpathy  with  the  institution,  and  feels  a  deep 
interest  in  its  success  and  growth.  The  institution  needs 
some  new  buildings  and  some  new  farm  machinery,  to  be 
projierly  equipped  for  the  work  that  is  manifestly  before 
it.  Massachusetts  should  meet  these  w^ants  with  a  liberal 
hand.  It  is  sowing  seed  for  a  future  harvest  that  cannot 
be  measured  in  dollars  and  cents. 

The  depleted  condition  of  soil  from  long  use,  the  incoming 
of  pests,  scales  and  fungous  growth,  demand  a  different  style 
of  farming  from  that  our  fathers  followed  w^hen  conditions 
were  different.  Hold  an  institute  in  any  farming  town  in 
Massachusetts,  and  call  in  a  scientific  agriculturist  to  make 
the  formal  address,  to  be  followed  by  a  discussion  of  the 
subject,  and  you  will  see,  in  the  questions  asked,  the  re- 
spondent influence  and  enlightenment  of  this  college.  So 
we  think  it  is  for  the  advantage  of  the  State  Board  of  Agri- 
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culture,  as  well  as  the  general  public,  to  come  closer  to  this 
institution.  All  these  interests  are  collatemi,  and  need 
each  other's  support.  New  times  demand  new  measures, 
and  ofttimes  new  men. 

The  moving  finger  writes. 
And,  having  writ,  moves  on. 

Respectfully  submitted, 

JOHN  BURSLEY.    • 
C.    K.   BRJIWSTER. 
A.   A.   SMITH. 
C.    H.    SHAYLOR. 
W.    C.   JEWETT. 
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REPORT  OF  COMMITTEE  ON  GYPSY  MOTH,  INSECTS 

AND  BIRDS.* 


[Read  and  adopted  at  the  Public  Winter  Meeting,  Dec.  6, 1904.] 


To  the  Massachusetts  State  Board  of  Agriculture. 

Your  committee  on  the  gypsy  moth,  insects  and  birds 
presents  herewith  its  report  for  the  year  1904.  As  in  recent 
vears,  the  work  of  this  committee  has  been  restricted, 
through  lack  of  funds,  to  observing  and  recording  the  in- 
crease of  the  moth,  informing  local  authorities  of  the 
appearance  of  new  colonies,  and  advising  citizens  concerning 
the  best  means  for  combating  outbreaks  of  the  gypsy  and 
brown-tail  moths.  Owing  to  the  great  increase  in  these 
pests,  this  latter  feature  of  our  work,  conducted  largely 
through  the  office  of  the  secretary  of  the  Board  of  Agri- 
culture, has  grown  to  considerable  dimensions.  Several 
hundred  letters  of  advice  have  been  written  in  answer  to 
inquiries,  while  many  more  applications  have  received  per- 
sonal attention  at  the  office.  While  the  calls  for  assist- 
ance were  most  numerous  during  the  early  summer  months, 
when  the  caterpillar  outbreak  was  in  full  force,  there  has 
been  a  steady  and  constant  demand  throughout  the  year 
for  advice  concerning  the  best  means  for  destroying  the 
insects. 

In  response  to  the  general  demand  for  detailed  information 
as  to  remedies  for  these  two  pests,  the  secretary  of  the 
Board  issued  a  special  article  on  the  **  Gypsy  and  brown- 
tail  moths,'*  in  the  Massachusetts  Crop  Report  of  July,  1904. 
This  article,  widely  reviewed  by  the  press  of  the  State  and 
illustrated  by  excellent  cuts  of  the  insect,  gives  a  full  state- 

*  House  Document,  No.  3,  1905. 
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nient  of  their  habits,  and  describes  the  preparation  and  use 
of  effective  remedies.  It  may  be  had  upon  application  to 
the  secretary  of  the  Board. 

As  is  well  known,  active  work  against  the  gypsy  moth 
was  discontinued  by  action  of  tiie  Legislature  Feb.  1,  1900, 
the  field  work  practically  ending  at  the  close  of  the  calendar 
year  1899.  The  insect  has  thus  had  five  years  in  which  to 
increase  unrestricted,  except  for  such  eflEbrts  as  have  been  put 
forth  from  time  to  time  by  individuals  and  municipalities. 

The  claim  advanced  by  many,  at  the  time  the  State  work 
stopped,  that  every  property  owner  would  fight  the  pest  on 
his  own  property,  has  thus  been  put  to  trial.  It  is  profit- 
able, as  showing  the  efficacy  of  individual  eflEbrt  against  the 
insect,  to  review  briefly  the  conditions  existing  in  1899  at 
the  close  of  the  State's  systematic  attempt  to  suppress  the 
moth,  and  contrast  them  with  those  obtaining  at  the  end 
of  five  years  of  eflEbrt  on  the  part  of  individual  property 
owners,  and  in  some  cases  by  municipalities. 

Condition  of  Infested  Region.  — 1899  v.  1904. 

Within  the  two  years  ending  December,  1899,  practically 
the  entire  infested  territory  had  been  thoroughly  examined 
by  trained  employees,  a  large  part  of  the  examination  hav- 
ing been  made  in  the  year  1899.     The  report  of  the  com- 
mittee for  that  year,  together  with  the  additional  report  of 
the  special  legislative  investigating  committee,  gives  state- 
ments concerning  the  actual  condition  of  the  moth-infested 
district  at  that  time.     As  a  basis  for  comparison  of  pre^sent 
V.  past  conditions,  we  have  the  results  of  the  very  thorough 
examination  of  the  region  made  the  past  summer  by  Prof. 
C.  L.  Marlatt,   first   assistant  entomologist,  United  States 
Department  of  Agriculture,  and  Mr.   A.   H.   Kirkland,  a 
local  entomologist  who  is  thoroughly  familiar  with  the  insect 
and  the  territory  it  occupies.     Professor  Marlatt  has  kindly 
sent  us  an  advance  copy  of  his  report,  while  Mr.  Kirkland 
has  placed  his  copious  notes  at  our  disposal.     From  these 
several  sources  there  are  thus  available  reliable  data  con- 
cerning  the   condition   of  the   several   infested  cities  and 
towns  in  1899  and  in  1904. 
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For  convenience,  we  have  adopted  the  classification  of 
"central"  and  "outer"  cities  and  towns,  as  used  in  past 
reports.  The  "  central  "  towns  are  those  lying  nearest  the 
centre  of  infestation,  and  naturally  are  those  where  the 
moth's  depredations  have  been  longest  known  and  most 
severely  felt ;  the  "outer"  towns  are  those  lying  outside 
the  central  towns,  and,  being  infested  to  a  less  degree,  have 
suffered  less  damage  from  the  pest,  although  containing  at 
one  time  or  another  colonies  of  importance. 

Central  Towns. 

Everett. 

1899.  —  There  were  a  few  small  infested  areas  in  the  city  of 
Everett  in  1899.  The  moth  was  known  to  occur  on  a  few 
estates  near  Central  Square,  on  Ferry  Street  near  the  Chelsea 
line,  on  property  near  the  Maiden  line,  while  a  few  caterpillars 
were  found  in  the  Woodlawn  Cemetery.  In  none  of  these 
places,  however,  had  there  been  any  stripping  of  trees  or  nota- 
ble injury  by  the  moth.  The  infested  areas  were  well  known, 
but  as  a  result  of  very  thorough  work  had  been  brought  under 
control.  A  few  years'  more  work  would  have  doubtless  re- 
sulted in  their  extermination. 

1904.  —  At  this  time  the  moth  has  increased  from  the  few 
scattered  infestations  existing  in  1899  to  a  point  where  the 
northern  part  of  the  city  is  generally  infested,  and  throughout 
tliis  section  the  past  season  a  considerable  amount  of  stripping 
of  trees  occurred.  The  southern  part  of  the  city  is  not  as 
badly  infested,  although  scattered  colonies  occur  throughout 
the  entire  city.  Everett  has  suffered  not  only  from  the  natu- 
ral increase  of  the  moth  within  its  own  borders,  but  by  the 
unfortunate  transportation  of  the  insect  from  the  large'  neg- 
lected colonies  in  Maiden,  The  general  occurrence  of  the  egg 
clusters  throughout  the  city  is  a  matter  of  common  knowledge, 
and  as  a  whole  it  is  seriously  infested  by  the  moth.  A  few 
years  more  of  neglect  will  witness  a  large  amount  of  damage  by 

the  pest  in  this  locality. 

Maiden. 

1899.  —  Maiden,  being  one  of  the  cities  longest  infested,  and 
often  neglected  because  of  the  pressing  need  of  work  in  the 
outer  cities  and  towns,  was  quite  generally  infested  by  the 
g3rp8y  moth  at  the  close  of  the  State's  work  in  1899.     While 


220  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

there  had  not  been  more  than  three  or  four  acres  all  told 
stripped  by  the  moth  during  the  season  of  1899,  scattered  colo- 
nies of  considerable  size  were  known  to  exist  in  the  eastern  and 
northern  parts  of  the  city.  The  residential  portion  was  quite 
free  from  the  pest. 

1904,  —  The  city  of  Maiden  is  now  solidly  infested  by  the 
gypsy  moth.  It  is,  in  fact,  difficult  to  find  a  tree  on  any  of  the 
principal  streets  which  does  not  bear  one  or  more  egg  clusters, 
while  on  some  of  the  trees  they  may  be  counted  by  the  thou- 
sand. In  the  Edgeworth  section  hundreds  of  trees  were  com- 
pletely defoliated  during  the  past  season,  while  in  the  northern 
and  eastern  part  of  the  city  the  stripped  trees  presented  a  shock- 
ing sight  at  mid-summer.  In  this  city  alone  at  least  two  hun- 
dred acres  of  woodland  and  residential  districts  were  completely 
defoliated.  Property  owners  report  sweeping  from  one  to  twelve 
quarts  of  the  caterpillars  from  house  walls  every  morning  dur- 
ing the  feeding  season.  One  resident  on  Glenwood  Street,  who 
kept  a  fairly  accurate  account  of  the  caterpillars  so  obtained, 
reported  that  he  had  captured  and  destroyed  in  this  way  over  a 
barrel  of  these  insects  during  the  summer.  Words  can  hardly 
describe  the  terrible  condition  existing  in  northern  and  eastern 
Maiden  at  the  height  of  the  caterpillar  outbreak.  From  the 
Medford  line  to  the  Saugus  line  the  woodland  was  practically 

defoliated. 

Medford. 

1899.  —  Residential  portions  of  the  city  were  generally  in- 
fested, although  no  serious  damage  by  the  moth  took  place  iu 
that  section.  In  1899  the  large  woodland  colonies  were  well 
known  and  circumscribed  in  area,  and  by  means  of  rigorous 
measures  had  been  brought  under  control.  At  the  time  the 
work  stopped  there  was  a  considerable  number  of  gypsy  moth 
nests  occurring  throughout  these  woodland  colonies  in  the 
northern  part  of  the  city,  but  in  the  year  mentioned  not  over 
two  acres  had  been  defoliated  by  the  moth. 

1904.  —  What  has  been  said  above  of  the  Maiden  conditions 
for  this  year  holds  true  of  Medford,  except  that  the  devastation 
and  annoyance  by  the  insects  described  must  necessarily  be 
amplified  to  meet  the  worse  condition  in  Medford.  The  city 
is  sblidly  infested  from  one  end  to  another.  In  the  southern 
residential  portion  shade  trees  on  hundreds  of  private  estates 
were  stripped,  while  the  trees  in  the  residential  section  at  West 
Medford  appeared  as  if  swept  by  fire.     Only  the  most  patient. 
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thorough  and  continnous  work  on  the  part  of  property  owners 
in  that  section  prevented  all  the  trees  in  that  district  from 
being  defoliated.  Thousands  of  quarts  of  caterpillars  were 
gathered  by  hand  and  destroyed.  Spraying  was  freely  resorted 
to,  and  the  morning  inspection  of  the  trees  became  a  household 
duty,  which  took  precedence  over  all  other  matters.  The 
remains  of  the  old  woodland  colonies  in  the  northern  part  of 
the  town  previously  referred  to  have  now  increased  to  such  an 
extent  that  about  three  hundred  acres  all  told  were  practically 
defoliated  the  past  year.  The  heautiful  Pine  Banks  region  in 
the  Metropolitan  Park  was  completely  devastated,  and  hun- 
dreds of  young  pines  killed  outright,  in  spite  of  the  earnest 
and  faithful  endeavors  of  the  employees  of  the  Park  Commis- 
sion. Gen.  S.  C.  Lawrence,  one  of  the  largest  property  owners 
in  the  city,  found  it  again  necessary,  as  in  recent  years,  to 
employ  a  large  force  of  men  in  combating  the  moth  on  his 
woodlands.  Many  thousands  of  dollars  were  so  spent  by  this 
public-spirited  citizen,  but  with  only  a  partial  measure  of 
success,  owing  to  surrounding  infestations  on  neglected  wood- 
lands. The  numbers  of  egg  clusters  now  existing  in  Medford 
are  truly  formidable,  and  constitute  a  serious  omen  for  the 
season  of  1905. 

Melrose, 

1899. — The  moth  colonies  in  Melrose  at  the  close  of  1899 
were  few  in  number  and  widely  separated.  Near  the  Maiden 
line  in  the  woodlands  a  few  colonies  of  importance  had  devel- 
oped, but  not  over  an  acre  of  woodland  had  been  defoliated. 
The  residential  section  was  practically  free  from  the  insect. 
In  fact,  throughout  the  town  the  average  observer  might  travel 
for  days  without  finding  a  single  8j)ecimen  of  the  moth  in  any 
stage. 

1904,  —  Melrose  to-day  is  nearly  as  badly  infested  as  Maiden. 
The  woodland  near  the  Maiden  and  Saugus  lines  in  the  southern 
and  eastern  parts  of  the  city  was  practically  defoliated,  and  the 
residential  district  in  that  section  suffered  severely  from  the 
moth.  At  Melrose  Highlands  a  large  colony,  occupying  per- 
haps fifty  acres,  has  appeared.  Another  occurs  in  the  western 
part  of  the  town,  near  the  Stoneham  line,  and  over  this  area 
nearly  all  the  trees  were  stripped.  At  the  time  the  work 
stopped,  in  1899,  Melrose  was  in  a  condition  where  two  years' 
work  on  the  part  of  a  small  force  could  have  exterminated  the 
insect  from  the  city.     To-day  an  outlay  of  many  thousands  of 


222  BOARD   OF   AGRICULTURE.    [Pub.  Doc. 

dollars  would  be  necessary  merely  to  suppress  the  pest,  without 
reference  to  its  extermination. 

Saugus. 

1899.  —  The  residential  district  of  Saugus  occupies  but  a  rela- 
tively small  area,  as  compared  to  the  woodland  districts  in  the 
northern  and  western  parts  of  the  town.  Throughout  this  wood- 
land area  moth  colonies  were  known  to  exist  as  early  as  1894. 
A  scouting  of  Saugus  made  in  the  late  OO's  revealed  a  consider- 
able number  of  large  woodland  colonies.  This  woodland  being 
of  scrub  growth  and  of  little  value  to  the  owners,  it  was  possible 
to  employ  here  the  more  heroic  methods  of  cutting  and  burning 
on  a  large  scale.  At  the  close  of  1899  many  of  the  colonies 
were  considered  to  be  free  from  the  moth,  while  in  others  but 
few  egg  clusters  could  be  found. 

1904.  —  While  the  moth  has  not  again  appeared  in  several  of 
the  old  colonies  which  were  wiped  out  previous  to  1899,  in  a 
number  of  the  woodland  colonies  the  insects  have  multiplied  to 
as  great  an  extent  as  at  Medford  or  Maiden.  Blocks  of  wood- 
land, containing  in  some  cases  fifty  acres  or  more,  were  com- 
pletely stripped.  The  woodland  along  the  electric  road  leading 
from  Saugus  to  Wakefield  was  defoliated,  while  in  the  western 
part  of  the  town,  near  the  Melrose  and  Maiden  lines,  large 
areas  of  woodland  were  stripped  by  the  caterpillars.  From  these 
woodland  colonies  the  residential  sections  have  now  become 
badly  infested,  and  much  harm  and  annoyance  was  wrought 
there  by  the  caterpillars  in  the  past  season. 

Winchester. 

1899.  —  Previous  to  1899  there  had  existed  in  this  town  a 
number  of  important  woodland  colonies,  which  had  received 
the  careful  attention  of  the  employees  of  the  Board,  with  the 
result  that  many  of  them  were  practically  suppressed.  A  small 
colony  in  the  southern  part  of  the  town  showed  about  one-half 
an  acre  stripped  by  the  moth,  this  being  one  of  the  most  im 
portant  infestations  of  the  year.  By  vigorous  use  of  the  burlap 
the  residential  section  had  been  rendered  nearly  free  from  the 
moth. 

1904.  —  Several  of  the  woodland  colonies  in  the  western  part 
of  the  town  are  now  grown  to  formidable  size,  and  many  acres 
were  defoliated  the  past  year.  The  woodland  colony  in  the 
southern  part  of  the  town,  previously  referred  to,  has  increased 
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many  fold,  and  now  extends  over  fifty  acres,  more  or  less. 
Winchester  has  been  fortunate  in  having  a  most  actiye  and 
progressive  tree  warden,  thoroughly  familiar  with  the  work 
against  the  gypsy  moth  and  the  danger  from  its  presence.  As 
a  result  of  his  work,  supported  by  a  most  commendable  spirit 
on  the  part  of  the  tax  payers,  the  residential  section  of  the 
town  has  been  kept  practically  free  from  the  insect.  The  in- 
crease in  the  woodland  colonies,  however,  makes  the  problem 
of  keeping  the  residential  section  free  from  the  insects  more 
and  more  difficult  each  year. 

Outer  Towns. 

Arlington. 

1899,  —  Although  Arlington  is  near  the  centre  of  the  in- 
fested district,  yet,  from  its  excellent  condition  as  regards 
moth  infestation,  it  was  considered  as  one  of  the  outer  towns. 
In  1899  the  residential  section  was  practically  free  from  the 
moth.  The  woodland  colonies  in  the  northern  part  of  the 
town  were  well  under  control,  and  in  great  measure  suppressed. 
An  untrained  observer  would  have  had  difficulty  in  finding  a 
single  gypsy  moth  in  the  town. 

1904.  —  The  close  of  this  year  finds  Arlington  about  as  badly 
infested  as  any  of  the  cities  or  towns.  From  the  Belmont  line 
to  the  Mystic  Lakes  a  large  part  of  both  woodland  and  resi- 
dential district  was  completely  defoliated.  The  beautiful 
estates  along  the  west  bank  of  the  lakes  suffered  severely,  and 
here  many  valuable  pines  and  spruces  were  killed  by  the  cater- 
pillars. In  this  town,  as  at  Belmont,  Maiden,  Medford  and 
elsewhere,  public-spirited  citizens  have  struggled  bravely  to 
keep  their  own  places  free  from  the  moth;  but,  from  the 
general  occurrence  of  the  pest  and  the  numerous  neglected 
estates,  the  fight  has  been  an  unequal  one.  To  suppress  the 
moth  in  this  town,  a  large  amount  of  work  and  a  consequent 
outlay  of  money  must  be  made.  It  is  important  that  the 
moth  should  be  suppressed  here,  because  of  the  many  avenues 
of  traffic  leading  through  the  town,  by  means  of  which  the 
caterpillars  will  otherwise  become  spread  over  a  large  areaw 

Belmont. 

1899.  —  At  the  close  of  the  State  work  Belmont  had  been 
quite  thoroughly  examined.  A  few  small  colonies  were  located 
in  the  northern  part  of  the  town,  and  others  of  minor  impor- 
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tance  discovered  in  a  few  localities  elsewhere.  The  eastern  and 
northern  sections  of  the  town  were  scatteringly  infested,  the 
most  important  colony  being  in  the  woodland,  near  the  Arling- 
ton line.  Here  a  great  deal  of  thorough  work  was  done  by  the 
employees  of  the  committee,  and  the  colony  put  in  excellent 
condition  for  exterminative  work. 

1904.  —  Through  the  neglect  of  the  remnants  of  the  wood- 
land colonies  previously  mentioned,  the  insect  slowly  increased 
there  from  year  to  year,  until  the  past  summer  it  swept  like  a 
devouring  swarm  over  perhaps  one  hundred  acres  of  woodland, 
and  ruined  shade  trees  and  shrubbery  on  many  beautiful  private 
estates.  As  yet  the  residential  portion  of  the  town  is  only 
scatteringly  infested,  but  with  the  large  woodland  colony  re- 
maining on  the  north  and  with  the  other  infestations  of  the 
town  it  is  but  a  question  of  time,  unless  active  measures  are 
taken,  when  the  whole  town  will  become  thoroughly  infested. 

Boston. 

1899.  — At  the  close  of  the  year  1899  a  small  infestation  was 
known  to  exist  at  Orient  Heights,  and  another  one  at  Cottage 
Street  in  the  Dorchester  district.  These  were  thoroughly  dealt 
with  at  the  time  of  their  discovery.  The  Cottage  Street  colony 
has  since  received  the  attention  of  Mr.  William  Doogue,  city 
forester,  and  has  been  practically  wiped  out. 

1904.  —  The  Orient  Heights  colony  has  now  developed  to  a 
point  where  considerable  stripping  of  trees  was  noticed  last 
summer.  A  colony  of  considerable  importance  has  been  found 
on  Commonwealth  Avenue,  and  another  at  AUston.  There  can 
be  little  doubt  that  the  moth  has  spread  into  the  city  at  many 
points  from  the  badly  infested  sections  lying  to  the  north  and 
west,  and  that  many  incipient  colonies  now  exist  within  the 
limits  of  Boston  proper. 

Brookline. 

1899.  —  The  town  of  Brookline  was  practically  free  from  the 
moth  at  the  close  of  1899.  In  this  town  a  great  deal  of  very 
thorough  and  careful  work  was  done  by  the  employees  of  the 
committee,  with  the  result  that  at  the  close  of  the  work  it  was 
believed  that  the  moth  had  been  practically  exterminated  from 
the  town. 

1904.  — It  is  now  evident  that  the  moth  was  exterminated  in 
the  old  Brookline  colonies,  since  careful  examination  at  tlie 
end  of  five  years  fails  to  show  any  presence  of  the  insect.     There 
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ire,  however,  a  few  small  colonies  now  in  existence  in  Brook- 
line,  the  insects  probably  having  been  brought  in  within  recent 
jean  from  other  infested  localities. 

Burlington. 

1899.  —  Two  small  colonies  of  the  moth  were  known  to  exist 
in  woodlands.  These  were  treated  by  cutting  out  and  burning 
the  underbrush,  destroying  the  eggs,  and  putting  the  colonies 
in  condition  for  burlapping  the  following  season. 

1904.  —  The  woodland  colonies  mentioned  above  have  now 
developed  to  small  proportions,  a  few  hundred  egg  clusters 
being  found  in  each.  As  yet  the  insects  have  done  no  particu- 
lar harm  here,  but  will  make  their  depredations  felt  in  a  year 
or  two,  if  neglected. 

Cambridge. 

1899,  —  At  the  close  of  1899  there  were  several  small  infesta- 
tions in  this  city,  but  none  of  any  special  importance.  Here 
and  there  in  the  residential  sections  small  colonies  occurred, 
but  none  which  offered  any  serious  obstacles  to  remedial  treat- 
ment as  soon  as  the  larger  colonies  in  the  outlying  towns  could 
be  suppressed.  From  the  immense  traffic  through  this  city, 
caterpillars  were  continually  brought  in  from  infested  localities 
lying  to  the  north,  and  thus  kept  up  a  small  although  constant 
infestation. 

1904,  — The  residential  part  of  Cambridge  is  now  quite  gen- 
erally infested  by  the  gypsy  moth.  The  insects  have  already 
reached  a  point  where  considerable  damage  to  trees  has  taken 
place,  much  stripping  being  noticed  this  year  in  the  Brattle 
Street  district,  also  near  the  Harvard  Botanic  Gardens,  and  to 
a  leas  extent  at  North  Cambridge.  The  moth  has  made  a  rapid 
increase  in  this  city,  although  much  has  been  done  to  suppress 
it  by  the  park  superintendent  and  by  individuals. 

Chelsea. 

1899.  —  A  few  egg  clusters  and  caterpillars  were  found  in 
Chelsea  in  1899.  These  probably  resulted  from  straggling 
inflects  brought  in  from  Maiden  and  Everett.  The  city  as 
a  whole  was  in  very  good  condition. 

1904.  —  Several  sections  of  the  city  are  now  quite  thoroughly 
infested.  The  moths  are  most  noticeable  along  the  main 
avenues,  near  the  Everett  and  Eevere  lines.      The  city  does 
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not  offer  any  particularly  serious  problems  in  the  way  of  con- 
trol measures,  if  the  moth  could  be  suppressed  in  the  larger 
infested  localities  to  the  north. 

Oeorgetown. 

1899.  —  The  Georgetown  colony  offered  a  unique  problem. 
It  involved  several  acres  of  woodland,  which  were  completely 
stripped  in  the  season  of  1899.  The  land  not  being  particu- 
larly valuable,  it  was  possible  to  cut  out  and  burn  the  entire 
colony,  and  to  carry  this  heroic  treatment  over  a  consider- 
able area  lying  outside  of  the  known  infested  section.  The 
fall  examination  showed  only  nine  egg  clusters,  which  were 
destroyed. 

1904,  —  With  five  years  in  which  the  insect  could  multiply, 
a  very  careful  examination  of  this  colony  failed  to  reveal  a 
single  specimen  of  the  gypsy  moth.  While  it  is  still  possible 
that  colonies  may  develop  elsewhere  in  the  town,  from  insects 
scattered  from  the  original  colony  by  teams  or  birds,  it  is  ap- 
parent that  the  old  centre  of  infestation,  which  offered  one  of 
the  most  formidable  problems  the  committee  was  ever  called 
upon  to  face,  has  been  completely  wiped  out. 

Lexington, 

1899,  —  At  the  close  of  the  year  the  woodland  colonies 
offered  the  most  serious  problems  in  this  town.  The  town  had 
been  thoroughly  examined,  and  its  exact  condition  determined. 
In  the  southern  part,  near  the  Arlington  line,  several  small 
colonies  were  located,  thoroughly  treated,  and  put  in  condition 
for  exterminative  work.  The  old  colonies  in  the  south-eastern 
part  of  the  town  were  in  excellent  condition. 

1904.  —  The  remnants  of  the  old  colonies  in  the  woodlands 
have  now  increased  to  such  a  point  that  considerable  stripping 
of  trees  occurred  the  past  summer.  An  important  colony  has 
also  developed  near  the  Wobum  line,  and  here  woodland  and 
shade  trees  have  been  seriously  injured.  The  tree  warden  of 
this  town  has  done  excellent  work  in  suppressing  the  moth, 
so  far  as  his  means  would  permit ;  but  the  insect  has  made  a 
steady  gain,  and  at  this  writing  not  only  a  large  part  of  the 
woodland  but  also  a  considerable  part  of  the  residential  district 
is  badly  infested. 
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Lynn. 

1899. — There  were  practically  no  important  moth  colonies 
in  Lynn  at  the  close  of  the  State  work.  Scattering  infestations 
of  small  size  occurred  in  the  woodland,  but  were  very  thoroughly 
treated  during  the  summer  of  1899.  A  few  localities  were  in- 
fested in  the  residential  district,  and  these  also  were  thoroughly 
treated. 

1904,  —  The  good  work  done  in  Lynn  previous  to  1899  has 
been  verified  by  the  results  developing  in  that  city  to  date. 
While  the  small  infestations  have  now  grown  to  moderate  size, 
the  city  as  a  whole  is  still  in  very  good  condition,  if  we  except 
the  part  nearest  the  Saugus  line.  In  that  section  there  has 
been  a  very  undesirable  increase  in  the  numbers  of  the  moth. 
In  the  northern  part  of  the  town  the  Lynnfield  colony  has  ex- 
tended southward  into  the  wooded  area,  while  near  Walden 
Pond  there  is  another  woodland  colony  of  considerable  size. 

Lynnfield. 

1899, — At  the  close  of  the  year  the  town  was  practically 
free  of  the  moth.  A  small  number  of  insects  had  been  taken 
in  the  southern  part  of  the  town,  but  aside  from  that  there 
were  no  colonies  of  importance. 

1904,  —  A  large  woodland  colony,  involving  perhaps  one 
hundred  acres,  has  now  developed  in  the  southern  part  of  the 
town,  and  stretches  southward  over  the  border  of  Lynn.  This 
colony  has  made  a  very  rapid  development,  and,  from  its  occur- 
rence near  the  northern  border  of  the  infested  district,  is  one  of 
the  most  important  in  the  whole  list.  Another  colony  has  de- 
veloped at  North  Lynnfield,  but  this  has  received  an  important 
check  through  the  lumbering  operations  which  have  been  car- 
ried on  there. 

Manchester, 

1899,  —  Only  sixteen  egg  clusters  were  found  in  the  entire 
town  of  Manchester  this  year.  A  single  season  of  very  thor- 
ough work  had  practically  suppressed  the  large  colonies  found 
there  in  1898.  In  no  place  was  more  thorough  work  done  by 
the  employees  of  the  Board,  and  the  results  at  the  close  of  1899 
proved  the  wisdom  of  applying  such  measures. 

1904,  —  But  a  few  specimens  of  the  moth  were  found  in 
this  town  the  present  year.     The  old  colonies  seem  to  be  ap- 
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parently  wiped  out,  and  it  is  highly  probable  that  the  in- 
sects found  in  the  town  this  year  were  brought  in  from  outside 

sources. 

MarlUhead. 

1899.  —  Slight  infestations  were  found  in  the  town  at  the 
close  of  1899,  but  none  of  any  formidable  size.  These  colonies 
were  thoroughly  treated,  and  the  town  left  in  good  condition 
for  ezterminative  work. 

1904,  — A  colony  of  considerable  size  has  developed  near  the 
Swampscott  line,  while  in  the  residential  section  there  are  two 
or  three  infestations  of  minor  importance.  These  infestations 
are  only  the  natural  result  of  allowing  the  remnants  of  the  old 
colonies  to  multiply  unrestricted.  The  conditions  at  present 
existing  in  this  town,  however,  do  not  offer  any  formidable 
difSiculties  in  the  way  of  suppressing  the  moth. 

Nahant. 

This  town,  once  cleared  from  the  moth,  had  become  slightly 
infested  in  the  fall  of  1899.  The  colonies  then  in  existence 
were  promptly  stamped  out.     It  is  now  generally  infested. 

Newton, 

1899,  —  A  colony  occupying  a  large  area  in  the  Oak  Hill 
district  at  Newton  was  located  in  the  summer  of  1899,  cut  out, 
burned  over  and  given  very  thorough  treatment.  The  colony 
was  not  of  special  importance  from  the  severity  of  the  moth 
attack,  but  rather  from  its  location,  and  from  the  fact  that  it 
was  scattered  over  a  large  area. 

1904,  —  In  the  time  which  has  elapsed  since  the  close  of  the 
State  work  the  infested  localities  of  Newton  have  had  very 
thorough  treatment  at  the  hands  of  Mr.  C.  W.  Ross,  superin- 
tendent of  streets  of  that  city.  The  result  is  that,  while  the 
moth  still  occurs  in  the  city,  and  while  there  are  now  three  or 
four  important  colonies,  somewhat  widely  separated,  the  situ- 
ation is  well  in  hand,  and  does  not  offer  any  especially  difficult 
problems  if  thorough  work  can  be  continued. 

Pedbody, 

1899, — The  fall  examination  of  this  town  in  1899  resulted 
in  the  finding  of  only  four  infested  localities,  and  these  con- 
tained all  told  but  sixteen  egg  clusters.  The  town  was  in  ex- 
cellent condition,  and  nearly  free  from  the  moth. 
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1904. — The  central  part  of  the  town  is  now  badly  infested, 
and  the  same  holds  good  with  the  section  known  as  South  Pea- 
body.  Along  the  Andover  road  as  far  as  the  Danvers  line 
there  are  nnmerons  important  colonies,  and  here  several  or- 
chards were  stripped  the  past  year. 

Beading. 

1899. — At  the  close  of  the  year  an  inspection  of  the  entire 
town  showed  a  few  colonies,  which  were  thoroughly  treated  as 
soon  as  found.  The  town  as  a  whole  was  in  excellent  con- 
dition. 

1904. — While  several  of  the  old  colonies  are  apparently  ex- 
terminated, there  has  been  a  large  increase  in  the  infestation 
of  the  residential  sections.  Along  the  car  lines  and  main  roads 
leading  to  Reading  Square  the  moth  is  now  quite  generally  dis- 
tributed, and  the  need  for  thorough  work  against  the  insect 
throughout  this  section  is  obvious,  if  the  pest  is  to  be  sup- 
pressed. 

Revere. 

1899.  —  Quite  a  number  of  scattering  colonies  in  this  town 
received  attention  during  1899.  Here  and  there  throughout 
the  town  were  the  remains  of  old  colonies,  but  none  of  any 
serious  magnitude. 

1904. — Serious  damage  was  caused  by  the  moth  in  the 
Franklin  Park  section,  where  all  the  woodland  was  practically 
defoliated  by  the  caterpillars.  The  same  statement  applied 
to  the  trees  along  Maiden  Street,  where  the  damage  was  nearly 
as  great.  In  the  residential  section  and  in  the  district  toward 
Beachmont  several  small  colonies  have  developed.  The  town 
is  now  quite  generally  infested,  and  a  great  deal  of  thorough 
work  must  be  done  here  to  hold  the  moth  in  check. 

Salem. 

1899.  —  At  the  close  of  the  year  a  thorough  examination  of 
the  city  showed  it  to  be  in  excellent  condition.  Only  six  cater- 
pillars were  taken  in  the  residential  part  of  the  city.  The  old 
colonies  were  practically  wiped  out,  and  the  attention  of  a 
onall  force  of  men  for  a  year  or  two  was  all  that  was  needed  to 
free  the  city  from  the  moth. 

1904.  —  To-day  the  residential  part  of  the  city  is  quite  solidly 
infested,  particularly  along  the  streets  running  toward  Pea- 
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body.  Serious  colonies  occur  along  Highland  Ayenue  and  in 
the  section  known  as  the  Great  Pastures.  The  moth  is  in- 
creasing  rapidly  in  this  city. 

Somervtlle. 

1899. — In  the  year  1899  only  a  few  scattered  caterpillars 
were  found  in  this  city,  and  these  no  doubt  were  brought  in 
from  the  infested  sections  of  the  north.  The  city  as  a  whole 
was  in  excellent  condition. 

1904.  —  The  city  authorities  have  shown  great  energy  and 
skill  in  following  up  infestations  of  the  gypsy  moth,  and  are 
largely  responsible  for  the  present  good  condition  of  the  city. 
There  are,  however,  quite  a  number  of  infested  localities,  par- 
ticularly along  the  main  avenues  of  travel.  These  moth  colo- 
nies are  increasing  from  year  to  year,  and  it  is  apparent  that 
so  long  as  the  large  infested  sections  remain  to  the  north  of 
Somerville,  the  numbers  of  the  moth  here  are  bound  to  in- 
crease. 

Stoneham. 

1899.  —  The  residential  section  of  Stoneham  was  practically 
free  from  the  moth  at  the  close  of  the  year.  In  the  southern  part 
of  the  town  there  were  a  number  of  woodland  colonies  under 
control,  but  where  the  moth  still  occurred  in  important  numbers. 

1904.  —  The  residential  section  of  the  town  is  now  thor- 
oughly infested,  some  stripping  of  shade  trees  has  already 
occurred,  while  the  woodland  colonies  in  the  southern  part  of 
the  town  have  developed  to  formidable  numbers.  In  those 
colonies  occurring  in  the  metropolitan  park  system  a  great  deal 
of  very  effective  work  has  been  done  by  the  Park  Commission 
employees,  under  the  direction  of  Mr.  Charles  Price,  superin- 
tendent. The  condition  of  the  town  as  a  whole,  however,  is 
distinctly  worse  than  in  1899. 

Swampscott. 

1899.  —  A  few  eggs  were  found  in  the  fall  inspection  of 
Swampscott  in  1899,  but  aside  from  that  the  town  was  appar- 
ently free  from  the  moth. 

1904.  —  A  hasty  inspection  of  the  town  shows  that  the  moth 
has  not  developed  to  any  extent  within  its  borders.  There  are 
a  few  small  colonies  in  the  residential  section,  and  an  infesta- 
tion near  the  Marblehead  line,  aside  from  which  the  town  still 
remains  in  good  condition. 
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Wakefield, 

1899.  "kt  the  close  of  the  State  work  there  were  a  few 
woodland  colonies  in  the  eastern  part  of  the  town,  while  scat- 
tered infestations  occurred  throughout  the  residential  district. 
A  great  deal  of  very  thorough  work  was  done  in  this  town  dur- 
ing the  year,  and  as  a  result  it  was  left  in  good  condition  at  the 
close  of  the  work. 

1904.  —  A  number  of  important  moth  colonies  have  developed 
in  the  southern  part  of  the  town,  while  along  the  main  road 
leading  to  Saugus  serious  depredations  have  been  caused  by  the 
moth.  A  large  number  of  shade  trees  have  been  defoliated, 
while  woodland  colonies  of  importance  have  also  developed. 
The  town  is  not  in  as  bad  condition  as  Melrose  or  Saugus,  but 
still  contains  a  number  of  very  seriously  infested  localities. 

WaU?iam. 

1899,  —  The  old  woodl&nd  colony  at  Waltham  was  practically 
stamped  out  in  1899,  but  eight  caterpillars  being  taken  there 
that  year. 

1904.  —  A  quite  thorough  inspection  of  the  main  roads  of 
Waltham  this  year,  and  also  of  the  old  colony  previously  re- 
ferred to,  gave  very  satisfactory  results.  A  few  egg  clusters 
were  found  in  the  central  part  of  the  city,  but  none  in  the 
old  colony  mentioned.  It  seems  apparent  that  the  city  is  in 
very  good  condition  as  regards  the  moth. 

Watertown. 

1899.  —  The  only  caterpillars  taken  in  Watertown  in  1899 
were  found  in  the  Mt.  Auburn  Cemetery.  The  town  was  in 
excellent  condition,  and  practically  free  from  the  moth. 

1904.  —  To-day  the  town  of  Watertown  is  seriously  infested, 
from  the  centre  to  the  Cambridge  line,  while  in  the  western 
district  near  the  Waltham  line  there  is  a  large  colony  which 
extends  northward  to  Belmont.  Along  Mt.  Auburn  Street 
a  large  number  of  trees  and  several  orchards  were  completely 
stripped.  The  severe  infestations  at  Watertown,  supplying, 
as  they  do,  thousands  of  caterpillars,  are  a  serious  menace  to 
property  in  the  vicinity  of  Harvard  Square,  Cambridge,  and 
probably  account  for  the  rapid  increase  of  the  insect  along 
Brattle  Street  in  the  latter  city. 
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Winthrop. 

1899.  —  But  a  single  egg  cluster  of  the  moth  was  found  in 
Winthrop  in  the  fall  of  1899.  The  town  was  practically  clear 
of  the  moth. 

1904.  —  In  the  Beachmont  section  there  is  now  an  important 
colony,  while  along  the  line  of  the  Boston,  Revere  Beach  & 
Lynn  Railroad  there  are  a  number  of  badly  infested  localities. 
These  places  do  not  offer  any  serious  obstacles  for  treatment, 
but  must  of  necessity  grow  worse  if  neglected. 

Woburn. 

1899.  —  This  city  was  infested  in  a  number  of  localities  at 
the  close  of  1899,  but  was  in  such  excellent  condition  that  no 
stripping  of  trees  had  occurred.  The  woodland  colonies  were 
practically  cleared  out,  and  in  many  of  them  no  form  of  the 
moth  had  been  found  during  the  year. 

1904,  —  The  residential  portion  of  the  city  is  now  thoroughly 
infested.  There  is  a  large  colony  near  Beach  Street,  while 
important  colonies  also  occur  in  the  eastern  part  of  the  city 
and  also  near  the  Lexington  line.  The  moth  is  rapidly  in- 
creasing in  Woburn,  and  the  problem  here  should  receive 
prompt  attention,  if  damage  by  and  further  spread  of  the 
insect  are  to  be  prevented. 

New  Colonies. 

Since  the  close  of  the  work  against  the  gypsy  moth  a  few 
new  colonies  have  developed  in  districts  outside  the  infested 
area  known  at  the  close  of  1899.  In  nearly  all  these  cases 
agents  of  the  Board  have  investigated  and  verified  the  find- 
ing of  the  moth.  At  East  Bridgewater,  Mass.,  a  small 
colony  involving  a  few  old  apple  trees  was  found  in  1903, 
and  thoroughly  treated  by  the  owner  under  the  advice  and 
direction  of  the  local  tree  warden.  No  living  specimens  of 
the  moth  were  found  there  at  the  time  of  the  fall  examina- 
tion the  present  year.  Specimens  of  gypsy  moth  cater- 
pillars said  to  be  found  in  Scituate,  Mass.,  were  brought  to 
the  office  of  the  Board  of  Agriculture  during  the  past  sum- 
mer, but  this  finding  has  not  been  verified  by  examination 
of  the  alleged  infested  district.  At  South  Framingham, 
Mass.,  a  few  specimens  of  the  gypsy  moth  had  been  found. 
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as  verified  by  Mr.  N.  I.  Bowditch  of  this  committee.  At 
Billerica,  Mass.,  a  small  colony  has  developed  near  the 
centre  of  the  toven ;  while  Gloucester,  Mass.,  has  also 
become  slightly  infested,  doubtless  through  insects  brought 
in  on  vehicles.     North  Andover  is  also  infested. 

Present  Danoeb  from  the  Moth. 

The  committee  has  not  thought  it  necessary  in  this  report 
to  go  into  the  matter  of  the  damage  and  injury  caused  by 
the  gypsy  moth,  since  these  facts  are  matters  of  common 
knowledge.  The  annoyance  caused  by  the  caterpillars,  the 
injury  to  crops,  trees  and  shrubbery,  the  devastation  of 
woodlands  occurring  during  recent  years,  are  only  too 
fiuniliar  to  the  residents  of  the  infested  districts.  There 
are  two  points,  however,  on  which  the  committee  wishes  to 
place  particular  emphasis.  We  refer  to  the  killing  of  trees 
by  the  moth,  and  the  danger  of  spreading  into  non-infested 
territory. 

It  has  been  held  by  many  well-informed  parties  that  strip- 
ping by  caterpillars,  while  it  might  check  the  growth  of 
trees,  would  not  result  in  their  death.  We  have  therefore 
watched  with  particular  interest  certain  areas  in  Maiden  and 
soathem  Melrose,  where  the  insects  have  been  allowed  to 
devastate  woodlands  annually  for  the  last  three  years.  Our 
examinations  show  that  in  these  sections  hundreds  of  large 
white  pines  had  been  killed  in  every  case  as  the  result  of  a 
single  stripping  by  the  insects.  The  deciduous  trees  have 
suffered  to  a  less  extent,  but  three  defoliations  and  in  some 
cases  two  have  sufficed  to  destroy  large  oaks  and  apple  trees. 
With  this  evidence  at  hand  there  can  be  no  question  that  the 
gypsy  moth,  left  to  itself,  will  kill  trees.  This  fact  is  of 
importance  in  its  bearing  toward  both  forest  and  orchard 
interests. 

However  serious  devastations  of  the  moth  have  been 
throughout  the  northern  metropolitan  district,  and  how- 
ever much  annoyance,  damage  and  financial  loss  it  has  caused 
property  owners,  in  our  judgment,  this  phase  of  the  matter 
is  not  of  as  serious  moment  to  the  citizens  of  the  State  as 
the  wholesale  distribution  of  caterpillars  which  takes  place 
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from  every  large  colony.  As  has  been  well  established,  the 
insects  spread  chiefly  in  the  caterpillar  stage,  when  they 
drop  on  passing  vehicles  and  are  carried  from  place  to  place. 
As  soon  as  a  moth  colony  near  any  of  the  main  roads  reaches 
the  swarming  stage,  distribution  from  that  point  is  bound 
to  occur.  It  is  indeed  a  serious  question  if  the  neglect  of 
the  large  moth  colonies  and  the  consequent  swarming  of 
the  caterpillars  in  them  during  the  past  few  years  has  not 
resulted  in  a  notable  dispersion  of  the  insects  throughout 
a  large  area  of  territory  heretofore  free  from  the  moth. 
There  can  be  no  more  successful  way  to  bring  about  the 
dissemination  of  the  gypsy  moth  throughout  the  entire 
State  than  to  continue  the  policy  of  non-action  which  has 
prevailed  in  recent  years. 

The  Parasite  Question. 

It  has  been  hoped  by  many  that  if  the  gypsy  moth  was 
allowed  to  increase,  its  natural  enemies,  of  which  a  large 
number  occur  in  this  State,  would  also  multiply  to  a  point 
sufficient  to  check  or  control  the  pest.  This  question  has 
received  careful  attention,  and  it  is  apparent  that  at  the 
end  of  five  years  the  gypsy  moth  has  multiplied  at  a  much 
greater  rate  than  its  natural  enemies,  increased  in  severity 
of  damage  to  property  and  spread  outward  over  an  enlarged 
area.  From  this  condition  of  affairs  it  is  evident  that  but 
little  help  may  be  expected  from  our  native  parasites,  and 
that  Avhatever  is  to  be  done  for  the  immediate  relief  of  our 
citizens  must  be  accomplished  by  human  efforts. 

Your  committee  has  borne  in  mind  the  feet  that  the  gypsy 
moth,  while  a  serious  pest  in  Europe,  has  there  its  years  of 
activity,  alternating  with  those  of  non-action.  This  condi- 
tion of  affairs  indicates  that  in  Europe  the  combined  action 
of  its  numerous  natural  enemies  under  the  climatic  condi- 
tions prevailing  there  is  sufficient  to  check  the  increase  of 
the  moth.  While  it  is  known  that  there  is  no  single  para- 
site notably  effective  in  controlling  the  moth  in  Europe,  we 
have  thought  it  possible  that  there  might  be  several  para- 
sites whose  combined  effort  might  be  sufficient  to  check  its 
increase.     Without  going  into  details,  it  is  well  to  state 
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that  the  law  under  which  your  committee  operated  up  to 
the  close  of  the  work  made  it  impossible  to  send  experts 
abroad  to  investigate  this  matter,  or  to  leave  untouched  the 
large  colonies  in  this  State  which  would  be  necessary  for 
the  successful  introduction  and  breeding  of  parasites.  Now 
that  the  State  has  abandoned  the  idea  of  exterminating  the 
moth,  and  the  question  has  become  simply  one  of  controlling 
its  increase  and  spread,  we  think  it  highly  desirable  that  an 
investigation  of  the  gypsy  moth  in  Europe  should  be  made, 
particularly  with  reference  to  discovering  such  parasites 
or  contagious  diseases  as  may  be  effective  in  checking 
the  increase  of  the  insect.  A  work  of  this  kind  calls  for  the 
highest  technical  skill,  and  we  are  glad  to  learn  that  the 
chief  of  the  Bureau  of  Entomology  of  the  United  States 
Department  of  Agriculture,  Dr.  L.  O.  Howard,  is  taking 
steps  to  investigate  this  important  subject.  Dr.  Howard's 
reputation  as  a  scientist  is  a  sufficient  guarantee  that  any 
work  done  under  his  direction  will  be  carried  out  in  the 
most  thorough  manner,  and  this  committee  stands  ready  to 
co-operate  with  him  to  the  fullest  possible  extent.  Lacking 
State  appropriations  for  this  purpose,  it  seems  highly  desir- 
able that  national  aid  should  be  obtained  for  this  specific 
work,  and  your  committee  is  already  acting  along  these  lines. 

Summary. 

The  condition  of  the  moth-infested  region  at  the  close  of 
1899  may  be  well  summarized  in  the  words  of  this  com- 
mittee's report  for  that  year :  **  The  entire  infested  district 
was  never  so  firee  from  the  gypsy  moth  since  the  beginning 
of  the  State  work  as  at  present."  The  large  woodland 
colonies  were  completely  under  control,  many  of  them  had 
been  exterminated.  The  residential  districts  had  been  prac- 
tically cleared  of  the  moth.  Ten  acres  all  told  would  be  an 
ample  estimate  of  the  entire  stripped  area  in  all  the  cities 
and  towns  for  1899.  In  the  words  of  the  special  investi- 
gating committee  (March,  1900),  *'The  infested  spots  are 
scattered.  There  are  to-day,  so  far  as  known,  no  large 
colonies;''  and  again,  '*  There  are  to-day  no  known  colonies 
in  existence.'' 
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Against  these  teuotay  whose  accuracy  has  never  been  called 
in  question  9  must  be  placed  the  conditions  as  thej  exist 
to-day.  Instead  of  minor  damage  here  and  there  in  resi- 
dential districts,  we  have  reports  of  the  destruction  of  shade 
trees,  orchards,  gardens  and  shrubbery  over  a  large  part  of 
the  entire  infested  area.  Not  only  are  growing  crops  and 
trees  devastated,  but  houses  are  invaded  and  sidewalks 
swarmed  with  the  disgusting  insects.  Tenants  have  often 
forsaken  their  homes  because  of  the  plague,  and  in  the 
worst  infested  sections  real  estate  values  have  been  notably 
depreciated. 

The  weak  woodland  colonies  once  thoroughly  under  con- 
trol have  increased  by  leaps  and  bounds,  leaving  large 
forested  sections  as  bare  at  mid-summer  as  in  winter,  and 
breeding  enormous  numbers  of  insects  to  infest  still  larger 
areas.  From  the  Belmont  line  to  the  Saugus  River,  a  dis- 
tance of  ten  miles,  there  was  last  summer  an  almost  contin- 
uous succession  of  colonies. 

Professor  Marlatt,  after  seeing  the  shocking  condition 
prevailing  in  the  infested  district  in  July,  writes:  *'The 
conditions  found  in  1902  scarcely  prepared  the  writer  for 
the  status  shown  in  the  course  of  the  investigations  just 
completed.  During  the  years  1903-1904  the  gypsy  moth 
had  evidently  made  extraordinary  progress,  and  defoliation 
or  stripping  was  found  which  the  writer  had  never  seen 
before  in  the  gypsy  moth  region,  and  undoubtedly  many 
times  greater  than  in  the  worst  of  the  earlier  years  of  gypsy 
moth  damage." 

In  the  foregoing  pages  we  have  endeavored  to  present 
fairly  the  present  conditions  of  the  moth-infested  regions. 
While  property  owners  have  suffered  severely,  and  call  in 
no  uncertain  tones  for  relief  from  the  scourge  which  they 
are  unable  to  combat  successfully,  we  fistce  also  a  serioas 
menace  to  our  agricultural  interests,  which  would  follow  the 
unrestricted  spread  of  the  moth  throughout  the  State. 

In  view  of  the  alarming  condition  above  reported,  the 
imminent  danger  of  the  further  spread  of  the  moth,  the 
great  damage  now  being  wrought  to  shade,  fruit  and  forest 
trees  in  the  infested  territory,  and  the  large  sums  expended 
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by  municipalities  and  individnals  in  fighting  the  pest,  with 
the  certainty  of  immense  increase  of  damage  and  expense 
with  the  farther  spread  of  the  insect,  your  committee  believes 
that  the  time  has  come  when  some  concerted  and  vigorous 
action  should  be  taken,  looking  to  the  control  of  the  pest. 

The  question  of  extermination  has  been  solved  through 
the  suspension  of  the  work  and  the  unchecked  increase  and 
spread  of  the  insect.  We  believe  that  extermination  was 
possible  at  the  time  the  work  ceased,  granted  that  appro- 
priations were  made  seasonably  and  in  sufficient  amount  to 
do  the  work  planned  for,  over  a  period  of  years  when  the 
infestation  had  become  so  scattered  and  inconsiderable  as  to 
be  of  no  inmiediate  damage  to  vegetation.  The  best  that 
can  be  hoped  for  now  is  control,  the  reducing  of  the  insect 
to  a  condition  where  no  visible  harm  results  from  it,  and  the 
holding  of  it  within  its  present  limits,  with  perhaps  the 
occasional  extermination  of  isolated  colonies  in  the  outlying 
towns.  The  expense  of  this  work  will  be  considerable  at 
first,  —  greater,  if  properly  done,  than  the  expense  of  the 
exterminative  work  fonnerly  carried  on,  but  gradually  de- 
creasing in  amount  until  a  moderate  yearly  appropriation 
will  suffice.  In  other  words,  the  gypsy  moth  has  become  a 
perpetual  tax  upon  the  Conmionwealth  or  the  nation,  and 
the  tax  will  be  paid,  whether  appropriation  is  made  or  not. 

There  is  no  question  but  that  this  insect  should  be  dealt 
with  by  the  national  government.  By  its  unchecked  spread 
daring  the  last  five  years  it  has  reached  a  point  where  it  is 
not  only  a  damage  to  Massachusetts,  but  also  a  distinct 
menace  to  neighboring  States.  With  the  millions  of  cater- 
pillars to  be  found  about  railroad  stations  in  the  infested 
district  during  the  summer  months,  it  is  only  a  question  of 
time  when  some  of  them  will  find  lodgment,  in  sufficient 
nombers  to  reproduce  their  kind,  on  freight  or  passenger 
cars,  and  be  carried  hundreds  or  perhaps  thousands  of  miles, 
perhaps  into  the  White  Mountains,  perhaps  to  Texas  or 
Oregon,  there  to  lay  eggs  and  start  a  new  centre  of  infes- 
tation. Precedent  for  government  action  is  established  by 
the  appropriation  made  for  fighting  the  cotton  boll  weevil, 
whidi  attacks  but  a  single  plant,  though  a  most  important 
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one,  while  the  gjpsy  moth  feeds  on  practically  all  kinds  of 
vegetation.  Your  secretary  has  already  communicated  with 
the  agricultural  departments  of  other  New  England  States 
and  New  York,  and  all  have  expressed  themselves  as  ready 
to  join  with  Massachusetts  in  urging  the  necessity  for  appro- 
priation upon  Congress.  We  would  recommend  that  the 
State  Board  of  Agriculture  urge  upon  our  Senators  and 
Representatives  in  Congress  the  necessity  for  this  appro- 
priation, and  the  importance  of  earnest  work  to  secure  it. 
We  would  further  recommend  that  the  General  Court  memo- 
rialize Congress  in  aid  of  an  appropriation  for  this  work. 

Massachusetts  cannot  expect,  however,  that  the  national 
government  will  come  to  her  aid  until  she  has  shown  a  dis- 
position to  take  up  the  fight  and  at  least  keep  the  insect  in 
subjection.  For  that  purpose  we  recommend  that  a  large 
appropriation  be  made,  extending  over  a  number  of  years, 
so  that  the  work  may  not  be  stopped  at  any  time  for  lack  of 
funds,  with  a  maximum  and  minimum  amount  to  be  ex- 
pended in  any  one  year,  work  to  be  done  against  the  insect 
at  all  seasons  and  in  all  forms.  At  present,  as  Professor 
Marlatt  has  pointed  out  in  his  report  on  the  condition  of  the 
gypsy  moth  territory,  almost  if  not  quite  as  much  money  is 
being  expended  yearly  by  municipalities  and  individuals  as 
was  expended  in  the  years  when  the  State  made  its  largest 
appropriations.  We  may  well  ask,  to  what  end?  Excellent 
as  much  of  this  work  is,  strive  as  public-spirited  citizens 
and  progressive  municipalities  may  to  rid  themselves  of  the 
moth,  what  is  the  result?  Simply  reinfestation  from  sur- 
rounding estates  or  towns,  and  the  whole  weary  work  to  be 
gone  over  again,  at  perhaps  added  expense.  Your  com- 
mittee believes  that  nothing  of  permanent  value  will  he 
accomplished  until  the  work  is  again  in  the  hands  of  some 
central  authority,  either  State  or  national,  or  both  in  co- 
operation. 

In  the  opinion  of  this  committee,  the  time  has  come  when 
this  work  should  be  placed  in  the  hands  of  a  paid  commis- 
sion, the  members  of  which  can  devote  their  entire  time  to 
the  work.  This  work  was  placed  upon  the  Board  of  Agri- 
culture in  1891  without  its  solicitation, — indeed,  against 
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its  protest ;  was  carried  on  by  it  to  the  best  of  its  ability, 
&nd  relinquished  on  the  failure  of  the  General  Court  to  make 
appropriations,  with  forebodings  as  to  the  ultimate  result  to 
the  firait,  forest  and  shade  trees  of  the  Commonwealth,  but 
not  without  a  sense  of  relief  at  the  cessation  of  a  thankless 
and  unpleasant  task.  During  the  continuance  of  the  work 
the  members  of  the  committee  having  it  in  charge  gave  it 
from  twenty  to  fifty  days  each  of  their  time  each  year,  with- 
out compensation  other  than  their  travelling  and  necessary 
expenses.  We  submit  that  this  is  too  much  for  the  Com- 
monwealth to  expect  of  its  unpaid  servants,  and  the  problem 
is  now  a  greater  one  than  before  the  la{)se  of  the  work. 
The  method  of  appointment  and  term  of  service  of  such  a 
commission,  together  with  the  compensation  of  its  members, 
must  be  left  to  legislation  ;  but  your  conmiittee  is  convinced 
of  the  entire  necessity  of  this  action  in  some  form. 

We  would  earnestly  advise  that  the  municipalities  and 
citizens  now  endeavoring  to  check  the  progress  of  tlie  moth 
continue  in  their  work.  Their  efforts  will  be  an  aid  in  case 
of  future  appropriations,  and  in  failure  of  such  action  will  in 
some  degree  mitigate  the  severity  of  the  pest  during  the 
coming  summer. 

Respectfully  submitted, 

AUGUSTUS   PRATT. 
JOHN  M.  DANFORTH. 
W.  C.  JEWETT. 
HENRY   H.  LEACH. 
WALTER  D.  ROSS. 
J.  LEWIS  ELLSWORTH. 
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Pbesented  to  the  Board  and  accepted, 

Jan.  10,  1906. 


THIRD  ANNUAL  REPORT  OF  THE  STATE  NURSERY 

INSPECTOR. 


7b  the  Secretary  of  the  Board  of  Agriculture, 

I  have  the  honor  to  submit  herewith  the  third  annual  re- 
port of  the  State  Nursery  Inspector. 

During  the  yesLr  1904  the  duties  of  the  State  Nursery 
Inspector  have  been  the  same  as  in  previous  years,  and  the 
work  has  been  of  the  same  nature.  Five  places  inspected 
last  year  are  now  out  of  business,  but  twelve  others  have 
been  added  to  the  list,  making  a  total  of  one  hundred  and 
seventeen  nurseries  in  all.  These  are  scattered  from  Ames- 
bury  to  Nantucket,  and  from  Cohasset  to  Lee,  causing  a 
great  deal  of  travelling  in  order  to  reach  them  all.  In  most 
cases,  too,  land  whereon  nursery  stock  can  be  grown  is  too 
valuable  for  this  purpose  within  city  or  village  limits,  neces- 
sitating the  covering  of  considerable  distances  either  on  foot, 
by  trolley  or  by  wheel,  after  the  post-oflSce  address  of  the 
nurseryman  has  been  reached.  The  distance  walked  in  this 
way  by  the  inspectors  certainly  exceeds  one  hundred  miles, 
nearly  all  of  it  in  pieces  of  not  more  than  a  mile  or  two,  — 
not  enough  to  make  carriage  hire  worth  the  while. 

Beguliur  inspections  began  this  year  August  15,  and  the 
last  certificate  was  given  October  8,  though  all  but  a  few  re- 
inspections  had  been  completed  by  September  16.  That  so 
many  places  could  be  inspected  in  this  time  was  due  to  the 
unusual  conditions  existing  during  this  period,  only  one  day 
being  lost  by  bad  weather.  This  was  also  a  large  factor  in 
the  expense  of  the  work,  as  no  living  expenses  were  in- 
curred without  any  inspections  having  been  made.  To  this 
may  be  attributed  the  surplus  shown  in  the  financial  state- 
ment, whereas,  if  the  inspectors  had  been  on  the  road  dur- 
ing much  stormy  weather,  their  necessary  expenses  would 
ha?e  easily  turned  the  surplus  into  a  deficit. 
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It  should  not  be  forgotten  in  this  connection  that  when 
the  inspection  law  was  drawn  and  the  appropriation  therefor 
fixed,  only  thirty-two  nurseries  were  known,  and  even  then 
it  was  suggested  during  the  preparation  of  the  bill  that  the 
appropriation  should  be  made  two  thousand  dollars ;  to-day 
one  thousand  dollars  covers  the  cost  of  inspecting  nearly 
four  times  as  many  nurseries  as  it  was  at  first  feared  that 
this  sum  would  be  insufficient  for.  The  appropriation  as  it 
stands  is  none  too  large,  however,  and  any  year  it  may 
prove  too  small,  either  because  of  bad  weather  during  the 
inspection  season,  or  by  an  even  small  inci'ease  in  the  num- 
ber of  places  it  is  necessary  to  inspect. 

The  injurious  insects  and  diseases  guarded  against  by 
inspection  in  Massachusetts  are  less  numerous  than  in  some 
of  the  central  and  southern  States,  but  are  still  important 
enough  to  require  the  most  careful  work  on  the  part  of 
the  inspectors.  It  is  perhaps  well  here  to  consider  these 
pests  in  some  detail,  and  particularly  with  reference  to 
their  distribution  and  abundance  in  the  nurseries  of  the 
State. 

Of  the  plant  diseases,  crown  gall  has  not  thus  far  been 
discovered  by  inspectors  in  Massachusetts.  Farther  south 
it  is  very  serious,  and  is  the  cause  of  much  loss.  Whether 
this  State  is  beyond  its  northern  limit  has  not  yet  been  de- 
termined ;  but  it  is  one  of  the  diseases  watched  for  in  every 
nursery,  though  it  is  to  be  hoped  that  it  will  not  make  its 
appearance  here. 

Peach  yellows,  while  present  in  the  State,  has  not  thus 
far  shown  itself  in  the  nurseries.  Possibly  the  disease  may 
be  present  there  in  some  cases,  but  if  so,  the  trees  are  so 
young  that  it  fails  to  show  itself  until  they  are  beyond  the 
nursery  age. 

Black  knot  is  far  too  abundant  in  Massachusetts  every- 
where, but  this  disease,  too,  rarely  shows  itself  on  small 
trees.  It  has  been  found  on  nursery  stock  but  a  few  times, 
and  then  always  on  trees  which  were  almost  beyond  salable 
size.  The  treatment  required  has  been  to  cut  off  and  bum 
all  affected  branches  at  least  a  foot  below  the  external  marks 
of  the  disease. 
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Xo  other  fungous  diseases  of  importance  have  thus  &r 
been  met  with  in  the  nurseries  of  Massachusetts. 

Among  the  insect  pests  the  San  Jos^  scale  is  perhaps  the 
most  generally  distributed.  It  was  the  insect  most  univer- 
sally present  in  the  nurseries  at  the  first  annual  inspection 
in  1902,  and  was  being  sent  out  with  nearly  every  shipment 
made.  To-day  in  nearly  every  one  of  these  places  it  is 
difficult  or  impossible  to  find  it,  and  when  it  is  discovered 
it  is  in  almost  infinitesimal  quantities,  except  on  stock 
boaghfoatside  of  the  State  after  the  last  previous  inspec- 
tioD.  Here  is  now  the  chief  danger  to  our  nursery  stock 
fix)m  this  pest.  Practically  every  nurseryman  buys  a  part 
of  the  stock  he  sells,  generally  in  some  other  State,  and  it 
is  shipped  into  Massachusetts  under  certificate  of  inspection 
by  the  inspectors  of  that  State.  This  certificate  in  many 
cases  is  not  worth  the  paper  it  is  written  on,  and  the  stock 
is  fi^uently  so  badly  infested  as  to  attract  the  attention  of 
persons  who  have  no  knowledge  of  scale  insects.  Fumiga- 
tion or  the  destruction  of  all  infested  stock  is  required  by 
the  inspectors  whenever  this  pest  is  found. 

The  oyster-shell  scale  is  a  common  and  sometimes  serious 
pest  in  Massachusetts,  but,  while  it  often  kills  a  single  tree, 
it  rarely  seems  to  spread  enough  to  destroy  all  the  trees 
around.  It  is  present  in  all  parts  of  the  State,  and  is  some- 
times found  in  the  forests,  far  from  any  settlements,  and 
therefore  it  hardly  seems  practicable  to  place  this  pest  on 
the  list  of  insects  to  be  ruled  against.  Its  presence  on 
norsery  stock  is  always  called  to  the  attention  of  the  owner, 
however,  and  it  is  only  the  poorest  kind  of  a  nurseryman 
who  will  permit  stock  thus  infested  to  be  sent  out. 

What  has  been  said  of  the  oyster-shell  scale  also  applies 
to  the  scurfy  scale,  though  the  latter  insect  is  less  abundant 
in  Massachusetts  than  the  former. 

The  gypsy  moth  is  or  soon  will  be  one  of  the  most  diflS- 
cult  insects  to  inspect  for  in  this  State.  Till  last  year  it 
had  not  recovered  firom  the  repression  produced  by  the 
efforts  of  the  gypsy  moth  committee  before  the  abandon- 
ment of  the  work,  and  few  examples  of  it  were  met  with 
in  the  nurseries.     At  the  present  time,  however,  it  is  ex- 
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tremely  abundant  in  several  nurseries,  fiiirly  so  in  several 
others,  and  is  liable  to  occur  in  twenty-one  nurseries  in  all. 
During  the  inspection  last  fall  it  was  so  abundant  in  one  or 
two  nurseries  that  a  thorough  cleaning  out  seemed  to  be 
almost  impossible.  For  example,  one  small  spruce  tree  less 
than  four  feet  tall  had  sixteen  egg  masses  on  it,  and  the 
branches  were  so  thick  that  several  of  the  egg  masses  were 
missed  at  the  first  examination.  Under  such  conditions  as 
these,  it  is  certain  that  at  some  time  in  the  near  future  an  egg 
mass  will  be  overlooked  and  this  pest  be  sent  out  on  stock, 
unless  fumigation  of  all  stock  in  nurseries  where  the  gypsy 
moth  is  found  be  made  compulsory.  This  the  nursery  in- 
spector has  not  thus  far  required,  as  it  would  certainly  work 
some  hardship  in  certain  cases,  and  possibly  might  be  diffi- 
cult to  enforce. 

The  brown-tail  moth  is  almost  as  dangerous  a  pest  as  the 
gypsy  moth,  is  present  in  many  more  of  the  nurseries,  and 
during  the  earlier  part  of  the  inspection  season  is  harder  to 
find.     After  the  leaves  have  fallen  its  tents  are  easUy  seen, 
but  this  is  after  the  shipping  season  has  begun  and  the  in- 
spection work  for  the  year  completed.     As  the  caterpillars 
leave  their  tents  to  feed  for  a  time  after  making  them,  there 
is  no  certainty  that  removal  of  the  tents  found  by  the  in- 
spectors will  remove  all  the  caterpillars,  and  there  can  be  no 
certainty  even  that  all  the  tents  were  found.     The  brown- 
tail  moth  has  this  year  been  found  in  nurseries  in  Lunen- 
burg on  the  north-west,  Clinton  on  the  west  and  Whitman 
on  the  south.     It  is  almost  certain  to  be  found  each  year  in 
thirty-five  nurseries,  and  is  liable  to  be  met  with  in  forty- 
three  others  at  any  time.     Under  such  inspection  conditions 
as  now  exist,  this  pest,  too,  will  sooner  or  later  be  sent  out 
on  nursery  stock,  in  spite  of  all  the  efforts  of  the  inspectors. 

These  are  facts  which  must  be  met  and  squarely  &ced. 
The  gypsy  and  brown-tail  moths,  in  spite  of  the  best  work 
of  which  inspectors  are  capable,  will  sooner  or  later  be  car- 
ried to  uninfested  localities  in  this  State  or  elsewhere  on  cer- 
tificated nursery  stock ;  and  when  other  States  realize  this, 
it  is  quite  probable  that  no  Massachusetts  stock  will  be  per- 
mitted to  enter  those  States,  thus  excluding  us  from  a  large 
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and  growing  business.  Shall  anything  be  done  to  meet  this 
condition^  which,  though  only  prospective  now,  may  become 
an  existent  one  at  any  moment?  The  only  remedy  which 
seems  to  be  available  is  that  of  requiring  the  fumigation  of 
all  stock  sold  by  nurseries  where  the  gypsy  and  brown-tail 
moths  occur;  and  whether  this  is  feasible,  is  a  question. 
The  inspector  recommends  that  the  members  of  the  Board 
of  Agriculture,  or  some  committee  thereof,  give  this  subject 
their  careful  consideration,  that  the  best  method  of  dealing 
with  it  may  have  been  decided  upon  before  actual  cases  re- 
quiring action  shall  have  occurred. 

Financial  Statement. 

Appropriation, $1,000  00 

CoDipensation  of   State  Nursery  Inspector  and 

three  deputies, $432  50 

Travelling  and  necessary  expenses  of  inspector 

and  deputies, «S82  44 

Supplies  (postage,  etc.), 3  18 

Unexpended  balance, 181  88 

$1,000  00 

That  the  duties  of  the  inspectors  have  been  rendered 
much  easier  and  more  pleasant  by  the  attitude  of  the  nurs- 
er\'men  themselves  is  a  great  satisfaction ;  and  the  thanks 
of  the  inspectors  are  herewith  tendered  to  the  nurserymen, 
to  the  members  of  the  Board  of  Agriculture  and  to  the  sec- 
retary of  the  Board,  for  their  kindly  interest  and  sympathy 
with  the  work. 

Respectfully  submitted, 

H.  T.  FERNALD, 

SicUe  Nursery  Inspector, 

AMHERST,  Dec.  23, 1904. 
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SIXTH  SEMIANNUAL  REPORT 


OF  THB 


CHIEF  OF  THE  CAHLE  BUREAU 


TO  THB 


Massachusetts 

State  Board  of  Agriculture. 


Jakuabt  10,  1905. 


REPORT. 


To  the  StcUe  Board  of  Agriculture . 

The  sixth  semiannual  report  of  the  Chief  of  the  Cattle 
Bureau,  as  required  by  section  3  of  chapter  116  of  the  Acts 
of  1902,  is  herewith  respectfully  submitted  to  your  honor- 
able Board. 

The  law  requires  that  a  report  shall  be  made  semiannu- 
ally, and  in  order  to  comply  with  the  requirements  of  the 
statute  one  is  submitted  at  the  summer  meeting  of  the  Board, 
but  it  is  necessarily  brief  and  incomplete,  as  it  can  con- 
tain but  a  partial  review  of  the  year's  work.  The  report 
uiade  at  the  winter  meeting  is  intended  to  be  a  full  and 
detailed  statement  of  the  doings  of  the  Cattle  Bureau  for 
the  year. 

The  year  of  the  Cattle  Bureau  commences  the  16th  of 
December  of  one  year  and  closes  the  15th  of  December  the 
following  one,  in  order  to  allow  sufficient  time  for  closing 
the  books  and  preparing  the  report  in  season  to  have  it 
ready  for  your  consideration  at  this  meeting. 

The  report  now  presented  includes  the  work  performed  in 
connection  with  tuberculosis  in  cattle  and  glanders  in  horses 
daring  the  entire  year,  together  with  a  short  account  of  such 
other  diseases  of  a  communicable  or  infectious  character  as 
may  have  been  called  to  the  attention  of  the  Cattle  Bureau 
and  investigated  by  it. 

A  financial  statement  is  submitted  below,  but,  as  the 
books  are  brought  up  only  to  December  15,  it  does  not 
show  the  exact  standing  of  the  Bureau,  but  only  the  amount 
expended  up  to  that  time  and  the  balance  then  on  hand. 
When  all  outstanding  accounts  come  in  at  the  first  of  the 
year  it  will  be  found  that  a  small  deficiency  in  the  appropri- 
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ation  exists,  but  this  will  be  much  less  than  it  was  at  the 
beginning  of  1903  and  1904. 

The  deficiencies  for  the  two  preceding  years  were  caused 
largely  by  the  extraordinary  expenses  required  for  the  sup- 
pression of  foot  and  mouth  disease ;  in  1904  there  was  no 
expense  necessary  on  this  account.  Upon  the  appearance 
of  foot  and  mouth  disease  in  the  middle  of  November, 
1902,  all  work  in  connection  with  tuberculosis  had  to  be 
brought  to  a  close;  and  in  1903  it  was  found  necessary  not 
to  incur  any  further  expense  in  connection  with  quarantin- 
ing and  killing  tuberculous  cattle  after  November  1  because 
of  lack  of  funds  ;  consequently,  there  had  been  no  complete 
inspection  of  the  herds  of  the  State  for  a  period  of  three 
years,  from  the  autumn  of  1901  to  the  autumn  of  1904.  It 
seemed  only  right  and  proper,  therefore,  in  the  past  season, 
to  allow  the  inspectors  of  animals  to  make  a  full  and  com- 
plete inspection  of  the  neat  cattle  in  their  respective  cities 
and  towns,  and  to  take  care  of  all  the  tuberculous  animals 
reported,  even  at  the  risk  of  causing  a  small  deficit  in  the 
appropriation. 

When  the  amount  of  work  accomplished  during  the  past 
year  is  realized,  as  shown  in  this  report,  it  will  be  appre- 
ciated that  it  would  be  practically  impossible  to  do  more  in 
proportion  to  the  amount  expended  than  has  been  done. 

Suj£cient  remained  of  the  appropriation  Jan.  1,  1905,  to 
pay  all  outstanding  bills  except  those  incurred  for  tubercu- 
lous cattle  during  the  latter  portion  of  the  year,  and  enough 
remains  to  pay  for  part  of  them.  Any  deficiency  that  ex- 
ists will  be  little  more  than  the  amounts  received  from  the 
sales  of  hides  and  carcasses  of  condemned  animals,  sale  of 
ear  tags,  testing  cattle  at  Brighton  for  non-resident  cattle 
owners,  etc.,  —  a  sum  amounting  to  $2,850.24,  which  under 
the  general  law  must  be  turned  over  to  the  State  Treasurer, 
and  is  not  available  for  the  use  of  the  Cattle  Bureau. 

The  accompanying  financial  statement  gives  in  full  the 
amounts  available  for  the  use  of  the  Cattle  Bureau  and  the 
expenditui'es  made  for  different  purposes :  — 
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Financial  Statement. 

Balance  on  hand,  as  per  fourth  semian- 
nual report,  Dec.  15,  1903, 

Appropriated  under  chapter  135,  Acts  of 

1904,  for  deficiency,    ....  9,500  00 


92,079  53 


Total  available  for  accounts  of  1903, 
Appropriated  under  chapter  56,  Acts  of 
1904,  for  work  of  1904,     . 
Total  to  be  accounted  for, 

The  expenditures  during  the  year  have 
lows :  — 

For  1,658  cattle  condemned  and  killed  as 
tuberculous,         .... 

For  expenses  of  quarantine,    . 

For  expenses  of  killing  and  burial. 

For  salary  of  Chief  of  Bureau, 

For  expenses  of  Chief  of  Bureau,    . 

For  salary  of  clerk, 

For  services  of  agents,    . 

For  expenses  of  agents,  . 

For  assistant  clerks  and  stenographers, 

For  printing,    postage,    stationery    and 
other  office  expenses,  . 

For  laboratory  and  experimental  work, 
exclusive  of  glanders  work. 

For  implements,  ear  tags,  mallein,  tuber- 
culin, etc.,  .... 

For  quarantine  station  expenses, 

For  expenses  of  glanders  work,  including 

killing  and  burial  and  laI)oratory  work, 

Total  expenditures  to  Dec.  15,  1904, 


$11,579  53 


65,000  00 


been  as  fol- 


Balance  unexpended  Dec.  15,  1904, 
Amount  of   deficiency  appropriation  for  1903  accounts, 
unexpended,        .... 

Net  balance  for  1904  account. 


935,456  45 
4  00 
7  50 

1,800  00 
94  91 
1,200  00 
9,431  86 
3,814  12 
1,865  25 

1,626  55 

99  68 

887  56 
6,474  18 

8,869  58 


Of  the  above  expenditures  there  were 
paid  for  295    cattle   condemned  and 

killed  in  1903, 

For  sundry  miscellaneous    accounts    of 

1903 

Total  old  bills  of  1903  paid  during 
1904,   


$6,765  50 
4,551  23 


$76,579  63 


71,631  64 
$4,947  89 

262  80 
$4,685  09 


$11,316  73 
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Under  the  provisions  of  chapter  17  of  the  Resolves  of 
1904  there  was  paid  to  six  owners  of  animals  slaughtered 
subsequent  to  April  11,  1903,  by  order  of  the  State  au- 
thority, for  the  purpose  of  exterminating  foot  and  mouth 
disease,  thirty  per  cent  of  the  appraised  value  of  such  ani- 
mals, as  follows :  — 


35  cows,  average  $45.57,  appraised  for 
1  bull,  appraised  for 
7  calves,  average  $5,  appraised  for 
1  sheep,  appraised  for 
9  swine,  average  $6.55,  appraised  for 

53  animals,  total  appraisal, 

Seventy  per  cent  paid  by  the  United  Staters, 

Difference,  thirty  per  cent,  paid  by  State, 


$1,595  00 

30  00 

35  00 

6  00 

59  00 

$1,726  00 
1,207  50 

$517  50 


There  was  also  paid,  under  the  provisions  of  chapter  29, 
Resolves  of  1904,  to  five  owners  of  animals  killed  for  the 
purpose  of  exterminating  foot  and  mouth  disease,  who, 
through  misunderstanding  on  their  part,  received  no  com- 
pensation from  the  State  when  other  owners  were  paid 
under  the  provisions  of  chapter  83,  Resolves  of  1903,  as 
follows:  — 


64  cows,  2  bulls,  average  $44.15,  appraised  for 
Seventy  per  cent  paid  by  the  United  States, 

Difference,  thirty  per  cent,  paid  by  State,   . 


$2,914  28 
2,040  00 

$874  28 


Total  on  account  of  foot  and  mouth  disease  paid  in 

1904 $1,391  78 


By  the  terms  of  the  two  resolves  authorizing  them,  these 
payments  were  to  be  made  from  the  unexpended  balance  of 
the  appropriation  made  for  foot  and  mouth  disease  by  chap- 
ter 83  of  the  Resolves  of  1903. 

This  balance,   as   per  fourth   semiannual  report  of  this 

Bureau,  was,  on  Dec.  15,  1903, $1,755  02 

Paid  under  chapters  17  and  29,  Resolves  of  1904,  as  above,      1,391  78 


Balance  of  appropriation  under  chapter  83,  Resolves 

of  1903, $363  24 
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From  the  sale  of  hides  and  carcasses  of  condemned  ani- 
mals, sale  of  ear  tags,  testing  cattle  at  Brighton  for  non- 
resident owners,  etc.,  there  has  been  received  and  paid  to 
State  Treasurer  $2,850.24. 

The  average  price  paid  for  condemned  cattle  during  the 
year  was  $21.39. 

For  branding  the  carcasses  of  animals  slaughtered  for 
food,  under  the  provisions  of  chapter  220,  Acts  of  1903, 
30  stamps  were  furnished  to  the  boards  of  health  of  25  dif- 
ferent towns. 

An  annual  inspection  of  animals  and  premises  was 
called  for  in  the  autumn  of  1904  by  the  following  letter 
of  instructions :  — 

Commonwealth  of  MAgSACuuBETTS, 
Cattle  Bureau  of  the  State  Board  op  agriculture, 
Boom  138,  State  House,  Boston,  Sept.  15, 1904. 

Directions  to  Inspectors  op  Animals. 

Inspectors  of  animals  are  hereby  directed  to  make  a  general 
inspection  of  the  neat  stock  in  their  respective  towns,  and 
incidentally  other  farm  animals,  to  commence  October  1  and 
to  be  completed  before  the  fifteentli  day  of  November,  as  re- 
quired by  chapter  90  of  tlie  Eevised  Laws. 

Wherever  inspectors  examine  animals  and  find  them  free 
from  contagious  disease  they  will  give  owners  certificates  of 
health,  as  provided  for  in  section  18  of  the  law,  from  the  book 
of  blanks  (Form  No.  2)  furnished  for  that  purpose.  Books 
will  also  be  provided  (Form  No.  1)  for  carrying  out  the  pro- 
visions of  sections  17  and  24  of  chapter  90  of  the  Revised 
Laws. 

Inspectors  of  animals  newly  appointed  this  year  will  make  a 
full  and  complete  report  on  every  place  inspected,  including-  • 
all  dimensions  and  measurements  provided  for  on  the  blank. 
Inspectors  who  have  done  this  work  in  previous  years  may 
omit  the  dimensions  of  the  size  of  the  building  in  which  cattle 
are  stabled,  the  dimensions  of  the  size  of  stable  or  part  of  build- 
ing allotted  to  cattle,  the  width  of  the  space  in  front  of  the 
cattle  and  the  width  of  the  space  behind  the  cattle,  saying, 
in  answer  to  tliese  questions,  "the  same  as  last  year,"  unless 
improvements  or  alterations  have  been  made,  in  which  case 
dimensions  are  to  be  recorded.  All  other  questions  as  to  the 
light,  ventilation,  sanitary  surroundings  and  water  supply,  as 
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well  as  the  number  of  cattle  in  the  stable,  are  to  be  answered 
fully  by  all  the  inspectors. 

Inspectors  of  animals  are  not  to  quarantine  any  cattle  as 
tuberculous  unless  they  show  sufficient  evidence  of  disease  to 
make  it  possible  to  condemn  them  on  a  physical  examination. 
The  only  exception  to  be  made  is  in  case  a  milch  cow  shows 
evidence  of  tuberculosis  of  the  udder ;  such  an  animal  can  be 
quarantined  and  the  duplicate  notice  sent  to  this  office. 

It  is  also  requested  that,  if  cases  of  tuberculosis  in  animals 
are  found,  inspectors  keep  a  record  of  tliem  for  a  few  days,  and 
then  when  animals  are  quarantined  several  can  be  quarantined 
at  once  and  duplicates  sent  here;  so  that  the  agent  of  the 
Cattle  Bureau  can  see  a  number  at  one  visit,  instead  of  having 
to  go  every  two  or  three  days  to  see  one  animal  at  a  time,  thus 
avoiding  running  up  expenses  as  much  as  possible. 

It  is  also  the  duty  of  inspectors  of  animals  to  quarantine 
cattle  brought  into  this  State  from  without  the  limits  of  the 
Commonwealth,  if  the  owner  has  not  had  a  permit  from  this 
Bureau,  the  same  to  remain  in  quarantine  until  this  office  is 
furnished  with  a  satisfactory  certificate  of  tuberculin  test. 

As  section  24  requires  that  the  results  of  the  inspection  shall 
be  incorporated  in  the  annual  report  of  the  Chief  of  the  Cattle 
Bureau  to  the  State  Board  of  Agriculture,  it  will  be  seen  that 
it  is  necessary  for  the  returns  to  be  at  this  office  by  November 
15,  in  order  to  prepare  them  for  publication. 

The  necessary  books  for  the  inspection  will  be  forwarded  at 
once  by  express.     Please  report  immediately  if  not  received  by 

September  25. 

Austin  Peters, 

Chief  of  Cattle  Bureau. 

Section  24  of  chapter  90  of  the  Revised  Laws  provides 
that  **  inspectors  shall,  in  addition  to  their  inspections  of 
animals  for  contagious  diseases,  examine  the  bams,  stables 
or  other  enclosures  in  which  neat  cattle  are  kept,  with 
reference  to  their  situation,  cleanliness,  light,  ventilation 
and  water  supply,  and  the  general  condition  and  cleanliness 
of  the  said  neat  cattle,  and  shall  make  a  detailed  report, 
with  names  and  residences  of  the  owners,  to  the  board  [of 
Cattle  Commissioners],  which  shall  embody  it  in  its  annual 
report  to  the  general  court." 

As  it  seems  to  be  the  purpose  of  the  law  that  an  annual 
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statement  of  the  work  of  the  inspectors  of  animals  in  regard 
to  the  sanitary  surroundings  of  the  neat  cattle  of  the  State 
shall  be  given,  it  has  been  customary  to  include  a  tabulated 
abstract  of  their  doings  in  the  final  report  of  the  Cattle 
Bureau  for  the  year.  The  following  table  shows  the  work 
done  by  the  inspectors  of  animals  at  the  time  of  the  annual 
inspection  in  the  autumn  of  1904  :  — 
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Ko  report  at  all  has  been  received  from  the  inspector  of 
animals  in  Maynard,  and  the  Leicester  inspector  may  also 
be  said  to  have  made  no  inspection,  as  he  reports  upon  7 
herds  only,  while  in  1903  he  examined  109  herds. 

By  i*eferring  to  the  preceding  table  it  will  be  seen  that 
the  returns  from  many  of  the  cities  and  towns  are  incom- 
plete, the  inspectors  having  failed  to  carry  out,  as  &ithfully 
as  they  should,  the  instructions  given  them.  There  is  no 
doubt  that  the  letter  ordering  the  inspection  was  misunder- 
stood by  many  of  the  inspectors,  as  it  gave  permission  to 
say  <<  the  same  as  last  year"  in  answer  to  certain  questions 
regarding  measurements,  where  no  changes  had  been  made 
since  the  last  inspection,  and  a  number  of  them  seemed  to 
think  that  this  provision  of  the  order  to  make  the  work 
easier  was  meant  to  give  them  wider  latitude  than  was 
intended.  This  accounts  for  the  insufficient  returns  of 
inspections  of  stables  from  a  number  of  towns  where  the 
inspectors  are  competent,  faithful  men. 

While  more  herds  were  examined  in  1903,  between  3,000 
and  4,000  fewer  neat  cattle  are  reported  and  10,000  fewer 
milch  cows  are  given. 

The  number  of  stables  inspected  shows  a  falling  off  of 
nearly  4,000.  While  the  returns  of  the  inspectors  of  ani- 
mals in  1903  were  not  as  full  as  in  some  preceding  years,  yet 
in  1904  they  are  even  less  satis&ctory. 

The  number  of  swine  reported  shows  an  increase  of  over 
3,000  and  the  number  of  sheep  a  decrease  of  over  2,000. 

An  attempt  was  made  to  obtain  some  idea  of  the  number 
of  goats  in  the  State,  because  of  the  increasing  interest  in  the 
breeding  of  Angora  goats  ;  the  inspectors'  returns  show  2,634 
of  these  animals,  in  comparison  with  173  the  previous  year. 

The  inspectors  of  animals  are  appointed  annually  in  the 
month  of  March  by  the  mayor  and  aldermen  in  cities  and 
the  selectmen  in  towns,  subject  to  the  approval  of  the  Chief 
of  the  Cattle  Bureau ;  and  the  law  requires  them  to  be  sworn 
to  perform  the  duties  of  the  position  faithfully.  While  all 
these  inspectors  have  been  approved  by  him,  yet  it  is  impos- 
sible for  the  Chief  of  the  Cattle  Bureau  to  know  the  qualifi- 
cations of  all  the  appointees  in  a  State  having  353  cities  and 
towns. 
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In  some  of  the  smaller  towns  the  inspectors  receive  very 
meagre  remuneration,  hence  it  is  impossible  to  obtain  the 
services  of  men  who  are  willing  to  give  the  time  and  labor 
to  the  office  that  the  position  requires.  It  is  even  alleged 
that  in  a  few  of  the  small  towns  the  place  is  given  to  the 
lowest  bidder.  Many  of  the  inspectors  are  men  of  ability 
and  faithfulness »  and  due  credit  should  be  given  to  them  for 
the  sei-vices  they  render;  unfortunately,  there  are  others 
who  &11  far  short  of  the  requirements  of  the  work. 

The  practicability  of  dividing  the  State  into  veterinary 
districts,  and  having  a  veterinarian,  appointed  by  the  Chief 
of  the  Cattle  Bureau,  placed  in  charge  of  the  work  in  a 
number  of  adjacent  towns,  has  been  suggested ;  and  this 
may  be  brought  about  if  the  work  done  by  the  inspectors  of 
animals  continues  to  deteriorate,  or  if  those  who  are  negli- 
gent do  not  show  more  interest  or  are  not  supplanted  by 

others  who  will. 

Tuberculosis. 

Ab  in  previous  years,  the  chief  item  of  expense  in  the 
work  of  the  Cattle  Bureau  is  tuberculosis,  as  the  law 
requires  that  neat  cattle  condemned  as  tuberculous  shall  be 
paid  for  if  they  have  been  owned  within  the  Commonwealth 
for  six  months,  or  if  the  owner  has  a  certificate  of  tuberculin 
test  approved  by  the  Chief  of  the  Cattle  Bureau  at  the  time 
the  cattle  were  brought  into  the  State ;  this  disease  will 
therefore  be  considered  first,  although  glanders  must  not  be 
looked  upon  as  of  secondary  importance  on  this  account. 

As  heretofore,  the  work  performed  for  the  purpose  of 
suppressing  tuberculosis  may  be  divided  under  three  heads :  — 

First,  —  That  part  of  the  work  comprised  under  the 
quarantining  of  animals  by  the  local  inspectors  of  animals 
on  suspicion  of  being  tuberculous,  which  must  be  examined 
by  agents  of  the  Cattle  Bureau,  and  appraised  and  killed  if 
found  to  be  suffering  from  the  disease,  or  released  if  consid- 
ered free  from  it. 

Second.  —  Keeping  up  the  quarantine  work,  to.  prevent 
tuberculous  cattle  being  introduced  into  the  dairy  and  breed- 
ing herds  of  the  State.  This  includes  the  testing  of  all 
cattle  over  six  months  old  brought  from  without  the  State, 
except  beeves  for  immediate  slaughter,  by  the  agent  of  the 
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Cattle  Bureau  at  the  Brighton  stock  yards  or  by  agents  at 
other  points ;  and  the  identification  and  releasing  of  cattle 
upon  which  tests  are  required,  if  accompanied  by  satisfactory 
certificates  of  test,  at  points  outside  the  stock  yards.  All 
cattle  brought  from  without  the  State  to  the  stock  yards  at 
Brighton,  Watertown  and  Somerville,  upon  which  a  test  is 
required,  are  held  and  tested  by  the  agent  of  the  Cattle 
Bureau  in  charge  of  these  stations. 

Third.  —  What  is  known  as  *' voluntary  request  work," 
where  entire  herds  are  tested  with  tuberculin  at  the  request 
of  the  owners,  with  a  view  to  eradicating  tuberculosis  from 
them. 

The  results  of  the  first  section  of  the  work  for  suppressing 
bovine  tuberculosis  are  given  below. 

During  the  year  animals  have  been  quarantined  in  266 
difiTerent  cities  and  towns  of  the  State  by  local  inspectors 
as  tuberculous,  or  as  having  been  brought  into  Massachusetts 
and  held  in  quarantine  until  satisfactory  evidence  of  tuber- 
culin test  was  presented  to  the  Chief  of  the  Cattle  Bureau, 
as  follows :  — 


Massachusetts  CaUle. 

Number  released, 

Number  condemned,  killed  and  paid  for. 
Number  permit  to  kill,  and  paid  for, 
Number  permit  to  kill,  no  award,  . 
Number  died  in  quarantine,  no  award,    . 
Number  condemned  and  killed,  in  process  of  settlement 
Number  released  for  lack  of  funds,  December,  1903, 
Number  in  quarantine,  unsettled,    .... 
Total  Massachusetts  cattle  quarantined,    . 


762 

1,273 

74 

110 

68 

276 

4 

1 


2,558 


Cattle  from  without  the  StcUe. 

Number  released, 619 

Number  condemned,  killed  and  paid  for,         .        .  16 

Number  condemned  and  killed,  no  award,               .         .  181 

Number  killed  at  owner^s  request  after  first  test,  no  award,  8 

Number  died  in  quarantine, 1 

Number  in  quarantine,  unsettled, 1 

Total,  including  290  tested  at  Brighton,   .         .         .  

Total  number  cattle  quarantined,      .... 
Total  number  cattle  killed  and  found  to  be  tuberculous. 


821 


8,379 
1,807 
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Of  the  cattle  quarantined ,  4  were  found  afiected  with 
actinomycosiSy  2  of  which  were  condemned  and  killed,  1 
released  and  1  killed  by  owner  for  beef. 

Of  the  197  condemned  and  killed  on  suspicion  of  being 
tuberculous,  brought  into  Massachusetts  from  without  the 
State,  145  were  tested  and  retested  at  Brighton,  and  the 
other  52  were  tested  at  other  places.  Sixteen  were  found 
to  show  no  lesions  of  tuberculosis,  and  the  owners  received 
pay  therefor  fix>m  the  State.  Of  these  16,  9  were  tested  at 
Brighton  and  7  at  other  points. 

During  the  year  283  cattle,  1  sheep  and  4  swine  were 
reported  by  butchers,  renderers  and  boards  of  health  as 
having  been  found  tuberculous  at  time  of  slaughter.  None 
of  these  animals  were  quarantined,  and  they  are  not  included 
in  the  3,379  above  reported. 

The  second  section  of  the  work  is  given  below,  and  in- 
cludes the  testing  at  Brighton  and  points  outside,  and  also 
the  granting  of  permits  for  bringing  cattle  from  without  the 
State  to  places  outside  the  quarantine  stations  at  Brighton, 
Watertown  and  Somerville. 

Receipts  of  Stock  at  the  Watertown  Stock  Yards,  from  Dec,  15,  1903, 

to  Dec.  15,  1904. 

Vermont  cattle, 5,472 

New  Hampshire  cattle, 8,861 

New  York  cattle, 182 

Massachusetts  cattle, 2,938 

Western  cattle, 40,665 

Sheep, 40,606 

Swine 6,200 

Calves. 22,256 

Receipts  of  Stock  at  the  New  Et^gland  Dressed  Meat  and  Wool  Com- 
pany's Yards  at  Somerville,  from  Dec,  15, 1903,  to  Dec.  15,  1904. 

Maine  cattle, 842 

New  Hampshire  cattle, 8,707 

Vermont  cattle, 7,104 

Massachusetts  cattle, 1,476 

Western  cattle, 76,680 

Sheep, 420,260 

Swine, 1,289,810 

Calves 74,671 
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Cattle  not  for  immediate  slaughter  have  been  tested  by 
the  agent  of  the  Cattle  Bureau  at  Brighton,  and  are  included 
in  the  Brighton  report. 

Receipts  of  Stock  at  Brighton,  from  Dec.  15,  1903,  to  Dec.  15,  1904. 

Maine  cattle 8,089 

New  Hampshire  cattle, 1,697 

New  York  cattle, 850 

Vermont  cattle, 1,271 

Massachusetts  cattle, 15,485 

Western  cattle, 64,093 

Sheep, 57,725 

Swine, 12,168 

Calves, 41,894 

Cattle  tested, 12,651 

Cattle  released  after  test, 12,506 

Cattle  condemned  after  test, 145 

Total  cattle  in  stock  barn  at  Brighton,    .         .         .  85,025 

The  cattle  tested  at  Brighton  include  those  brought  to 
Watertown  and  Somerville,  as  well  as  those  unloaded  at  the 
Brighton  yards.  All  the  milch  cows  from  without  the 
State  for  the  Wednesday  market  at  Brighton  arrive  Tuesday 
morning,  and  are  taken  to  the  large  stock  bam  at  Brighton 
and  tested  with  tuberculin  by  the  agent  of  the  Cattle  Bureau 
in  charge  of  the  stations,  in  time  to  be  ready  to  be  sold 
Wednesday  morning;  besides  the  cows,  bulls  for  stock 
purposes  and  working  oxen  are  also  tested. 

The  total  number  of  cattle  in  the  stock  bam  includes  the 
cows,  bulls  and  working  oxen  brought  there  from  without 
the  State,  and  also  the  cattle  from  various  parts  of  Massa- 
chusetts, some  of  them  being  milch  cows  and  others  cheap 
beef,  as  well  as  cattle  sold  for  beef  there  on  market  day 
brought  from  adjoining  States  by  the  cattle  dealers  with 
their  cows. 

If  the  milch  cows  belonging  in  Massachusetts  and  offered 
for  sale  at  the  Brighton  market  could  be  tested  each  week, 
as  well  as  cattle  from  without  the  State,  it  would  be  a  bene- 
fit, as  only  healthy  animals  could  then  be  bought  to  go  to 
the  milkmen's  herds  in  the  eastern  part  of  the  Common- 
wealth to  take  the  places  of  their  discarded  stock ;  but,  as 
reacting  cattle  would  have  to  be  paid  for  by  the  State  if 
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killed,  the  present  appropriations  made  for  this  work  would 
prove  insufficient  to  meet  the  extra  expense  entailed. 

Any  one  going  to  Brighton  for  cattle  now  can  purchase 
tested  animals,  each  with  a  tag  in  its  ear,  with  the  words 
^<  tested  at  Brighton  "on  one  side  and  a  number  on  the 
other.  This  system  of  numbering  makes  it  possible  at  any 
time  to  trace  out  a  cow  from  an  adjoining  State  sold  at 
Brighton.  If  this  system  could  be  carried  out  for  all  cattle 
sold  at  Brighton,  it  would  insure  a  healthy  supply  of  cows 
for  the  milk  producer,  and  also  make  it  possible  to  learn 
where  the  infected  herds  in  remote  portions  of  the  State 
were  kept,  with  a  view  to  cleaning:  them  ifp  in  time,  and 
thus  stiU  further  reducing  the  amount  of  bovine  tuberculosis 
in  the  Commonwealth;  but  in  order  to  carry  out  such  a 
plan,  more  money  would  be  required  than  is  at  present 
available. 

The  benefit  of  having  the  stock  sold  at  Brighton  tested  is 
becoming  apparent,  from  the  fact  that  in  the  towns  sur- 
rounding Boston,  where  the  milkmen  are  in  the  habit  of 
buying  their  fresh  cows  at  Brighton,  very  few  animals  are 
quarantined  as  tuberculous ;  the  old,  diseased  cattle  have 
been  killed  off,  and  healthy  animals  have  replaced  them. 
There  has  not  been  a  cow  quarantined  as  tuberculous  in 
Dedham,  Needham,  Wellesley  or  Westwood  during  the 
recent  annual  inspection,  and  only  one  each  in  Norwood  and 
Dover  and  but  a  few  in  Natick,  where  the  farmers  buy  their 
fresh  cows  at  Brighton  chiefly  from  among  those  that  have 
been  tested. 

A  few  years  ago  the  Lynn  board  of  health  required  that 
all  the  cows  supplying  that  city  with  milk  should  be  tested, 
and  that  milk  could  not  be  sold  there  from  any  that  reacted ; 
a  number  were  killed,  and  new  purchases  have  been  largely 
made  from  tested  cows  bought  at  Brighton  or  coming  from 
outside  the  State.  The  results  are  apparent,  when  it  is 
noted  that  very  few  animals  in  that  section  are  quarantined 
as  tuberculous. 

On  the  other  hand,  there  are  localities  where  the  farmers 
trade  around  among  themselves,  or  smuggle  cows  across  the 
line  from  southern  New  Hampshire  ^vithout  the  test,  that  are 
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veritable  hotbeds  of  the  disease.  A  few  years  ago  a  large 
number  of  herds  were  tested  in  Billerica  and  Dracut  by  vet- 
erinarians employed  by  the  farmers,  who  had  the  work  done 
not  with  a  view  of  eradicating  tuberculosis,  but  simply  as  a 
matter  of  speculation  in  selling  tuberculous  cows  to  the 
State  of  Massachusetts.  Little  pains  was  taken  with  disin- 
fection and  little  care  exercised  in  buying  new  cows,  with 
the  result  that  these  and  adjoining  towns  are  still  full  of 
tuberculous  cattle,  and  many  are  condemned  each  year  in 
them.  The  law  has  since  been  changed,  so  that  private 
tests  are  not  now  recognized  by  the  State  authority.  If 
every  farmer  Wt)uld  take  pains  to  disinfect  his  stable  every 
time  the  State  kills  a  tuberculous  cow  for  him,  and  then 
buy  only  tested  cows  to  replace  those  killed,  still  greater 
advances  in  suppressing  this  bovine  scourge  would  be  made. 
The  difficulty  seems  to  be  in  securing  the  intelligent  co- 
operation of  the  cattle  owners  in  this  work. 

In  addition  to  the  cattle  tested  at  Brighton,  the  following 
statement  shows  the  number  of  permits  granted  for  bringing 
cattle  to  other  points,  the  number  of  cattle  tested  after 
arrival  and  the  number  supposed  to  have  been  tested  before 
shipment :  — 

Report  of  Cattle  brought  into  the  State  during  the  Year^  to 
Points  outside  of  the  Quarantine  Stations. 

During  the  year  1904  the  following  cattle  were  brought 
into  the  State  to  points  outside  of  the  quarantine  stations :  — 

For  dairy  and  breeding  purposes,  tested  before  shipment,  8,185 

For  dairy  and  breeding  purposes,  tested  after  arrival,      .  3,663 


6,848 
Neat  cattle  on  which  no  test  was  required,       ....     7,062 


Total 13,910 

Nearly  all  of  these  were  brought  in  on  permits  issued  by 
the  Chief  of  the  Cattle  Bureau,  only  352  head  having  been 
brought  in  without  permits,  which  were  reported  to  this 
Bureau  by  railroad  agents,  local  inspectors  or  others.  Of 
these,  58  were  accompanied  by  satisfiujtory  certificates  of 
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tuberculin  test,  68  were  slaughtered  at  once  for  beef,  5  were 
calves  under  six  monttis  old,  and  the  remainder,  221,  were 
tested  by  agents  of  the  Cattle  Bureau. 

There  were  830  permits  issued,  106  of  which  were  not 
used ;  on  the  balance,  13,558  cattle  were  brought  into  the 
State. 

Permits  were  also  issued  allowing  8  herds  of  cattle  to  be 
brought  into  the  State  for  exhibition  at  agricultural  fairs, 
to  remain  a  short  time.  Permits  were  issued  to  one  dealer 
allowing  cattle  to  be  brought  weekly  from  Rhode  Island 
into  this  State,  after  having  been  previously  tested  at  Brigh- 
ton and  shipped  thence  to  Providence,  R.  I. ;  these  are  not 
included  in  the  above  figures. 

The  cattle  and  calves  on  which  no  test  was  required  were 
as  follows :  — 

Retained  from  out-ol-State  pastures, 940 

To  be  pastured  in  the  State  during  the  season  only,  40 

To  be  pastured  till  fall  and  then  slaughtered,  ....  28 

Allowed  to  be  returned  to  State  from  which  they  were  shipped, 

shortly  after  arrival, 8 

Previou.sly  tested  in  Massachusetts  inside  of  six  months,   .         .  1 

Died  before  test  could  be  made, 1 

Unloaded  en  route  through  State, 68 

Brought  into  State  to  be  photographed,  reiuainltig  one  day  only,  5 

Oxen  allowed  to  be  used  in  State  on  farm  bordering  the  line,  2 

Calves  under  six  months  old, 99 

Cattle  for  immediate  slaughter,  .         .  2,330 

Calves  for  immediate  slaughter,       ....  3,545 

5,875 

Total 7,062 

It  will  be  seen  above  that  3,663  cattle  were  tested  after 

• 

arrival  by  agents  of  the  Cattle  Bureau,  and  that  3,185  were 
accompanied  by  certificates  of  test ;  all  the  former  were  hon- 
estly tested,  and  probably  many  of  the  latter.  At  present 
the  list  of  veterinarians  in  Maine,  New  Hampshire  and  Ver- 
mont is  thought  to  include  only  honest  men ;  but  some  of 
the  cattle  brought  from  New  York  State,  it  is  feared,  have 
not  been  honestly  tested,  as,  owing  to  the  greater  distance 
from  Massachusetts  of  many  of  these  veterinarians,  and  the 
difficulty  of  obtaining  reliable  information  concerning  them, 
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it  is  believed  that  some  may  have  yielded  to  pecuniary 
temptation,  and  done  dishonest  work  for  unscrupulous 
dealers. 

The  tuberculin  test  is  at  present  believed  in  by  many 
persons,  and  a  large  number  of  cattle  owners  do  not  care  to 
buy  an  animal  that  will  not  pass  it ;  therefore  a  breeder  who 
sells  an  animal  with  a  fraudulent  certificate  of  test  as  one 
that  has  passed  it,  or  who  sells  as  sound  with  a  fraudulent 
certificate  of  test  an  animal  that  would  not  pass  it,  is 
obtaining  money  under  false  pretences,  and  is  no  better 
than  a  swindler. 

K  a  breeder  thinks  tuberculin  is  a  humbug,  or  honestly 
thinks  it  injures  an  animal,  he  should  frankly  state  it,  and 
refuse  to  have  an  animal  in  Us  herd  tested  for  a  prospective 
buyer,  but  tell  the  would-be  purchaser  to  buy  it  as  it  stands, 
and  do  what  he  pleases  with  it  after  he  has  paid  for  it ;  but 
to  sell  an  animal  as  tested  to  a  purchaser  who  sincerely 
believes  in  the  test,  giving  a  fraudulent  certificate  of  test 
with  it,  even  if  he  knows  he  has  not  a  case  of  tuberculosis 
in  his  herd,  is  an  unscrupulous  piece  of  rascality  on  the 
part  of  both  the  seller  and  the  so-called  veterinarian  furnish- 
ing the  proof  of  the  alleged  test. 

At  a  meeting  of  the  Interstate  Association  of  Live  Stock 
Sanitary  Boards,  at  St.  Louis,  Mo.,  last  August,  the  secre- 
tary read  a  paper  by  the  Chief  of  the  Cattle  Bureau  of  the 
Massachusetts  State  Board  of  Agriculture  upon  the  *<  Pre- 
vention, suppression  and  control  of  certain  communicable 
diseases  of  domestic  animals,"  in  which  he  advocated  that 
the  United  States  Bureau  of  Animal  Industry  test  with 
tuberculin  all  cattle  over  six  months  old  intended  for  any 
other  purpose  than  immediate  slaughter,  which  are  to  be 
exported  from  one  State  to  another,  allowing  only  those 
that  pass  the  test  to  proceed  to  their  destination.  If  this 
could  be  brought  about,  it  would  save  money  to  the  States 
which  now  require  cattle  to  pass  a  tuberculin  test  before 
being  allowed  to  go  free,  —  money  which  could  well  be 
expended  for  other  purposes ;  and  would  also  insure  the 
work  being  honestly  and  correctly  perfonned  in  all  instances. 

The  United  States  government  now  holds  at  quarantine 
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stations  all  cattle  imported  into  the  country,  and  tests  all 
except  those  from  the  islands  of  Jersey  and  Guernsey, 
where  tuberculosis  is  unknown.  The  United  States  Depart- 
ment of  Agriculture  now  has  regulations  to  protect  the 
northern  States  from  the  introduction  of  Texas  fever  from 
districts  in  the  south,  where  it  prevails ;  it  seems  perfectly 
proper,  therefore,  that  it  should  .protect  one  State  against 
the  introduction  of  bovine  tuberculosis  from  an  adjoining 
State.  If  this  could  be  brought  about,  much  dishonesty , 
annoyance  and  expense  to  States  requiring  a  tuberculin  test 
upon  cattle  brought  into  them  would  be  abolished. 

If  healthy  cattle  to  be  sold  into  herds  where  tuberculosis 
exists  could  only  be  inununized  in  some  way,  so  that  after 
being  tested  they  would  remain  free  of  the  disease,  it  would 
be  of  the  greatest  value,  and  save  the  State  from  paying  for 
many  cows  that  it  now  remunerates  owners  for  after  being 
owned  in  this  Commonwealth  two  or  three  years.  This 
question  is  now  exciting  much  interest  in  Europe  and  this 
country,  and  it  is  hoped  that  in  time  some  practical  method 
of  conferring  upon  animals  inununity  from  bovine  tubercu- 
losis may  be  discovered. 

The  third  section  of  the  work  for  the  suppression  of  tuber- 
culosis among  cattle  consists  in  testing  entire  herds  for  own- 
ers who  wish  to  eradicate  the  disease  from  their  stables,  and 
are  willing  to  thoroughly  disinfect  their  premises  and  agree 
to  buy  only  tested  animals  in  the  future.  Owing  to  the 
expense  of  this  work,  none  has  been  undertaken  except  for 
owners  who  were  willing  to  bear  part  of  the  burden.  Cattle 
have  been  tested  free  of  expense  to  the  owner,  with  the 
understanding  that  all  reacting  animals  were  to  be  killed, 
and  that  the  State  would  pay  for  the  badly  diseased  only, 
he  agreeing  to  take  what  the  butcher  would  allow  him  for 
those  that  passed  a  slaughter-house  inspection  as  fit  for  beef. 
Even  under  these  onerous  conditions,  a  number  of  herds 
have  been  tested ;  and  towards  the  end  of  the  year  the 
requests  of  two  or  three  owners  to  have  their  herds  tested 
were  refused,  because  of  insufficient  funds  for  such  work. 
Undoubtedly  more  could  be  done  in  this  direction  if  more 
money  was  available  for  the  purpose. 
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Below  is  given  the  number  of  herds  and  cattle  tested  at 
the  request  of  their  owners,  with  the  results  :  — 

Number  of  herds  tested, 20 

Number  of  animals  tested, 859 

Number  condemned  and  rendered, 43 

Number  condemned  and  passed  for  beef,  no  award,  59 

Number  condenmed  and  found  free  from  tuberculosis,  for 

which  the  State  has  paid, 3 

Number  that  did  not  react, 254 

859 

In  7  of  these  herds  no  diseased  animals  were  found ;  an 
animal  reacted  in  one  of  them,  but  when  killed  no  lesions 
were  found ;  this  cow  was  on  a  fisurm  where  a  number  of 
diseased  animals  were  killed  in  1903,  the  herd  being  tested 
this  year  to  see  if  the  work  was  complete.  Six  of  the  herds 
had  been  tested  in  previous  years,  and  were  tested  again 
with  a  view  to  completing  their  cleaning  up ;  two  of  these 
were  given  tests  in  the  spring  and  fall;  on  these  farms 
tuberculosis  has  been  either  eradicated  or  nearly  so,  the 
number  of  reacting  animals  being  very  few.  The  other  14 
were  new  herds,  and  the  percentage  of  reactions  varied 
from  0  to  over  90  per  cent. 

It  is  encouraging  to  find  that  in  herds  tested  the  previous 
year  the  disease  has  been  either  entirely  or  nearly  eradicated. 

Glanders. 

During  the  year  ending  Dec.  15,  1904,  there  have  been 
fewer  cases  of  glanders  and  farcy  among  horses  in  Massa- 
chusetts than  during  the  year  ending  Dec.  15,  1903,  as  &r 
as  can  be  ascertained  through  the  various  available  sources 
of  information. 

For  the  year  ending  Dec.  15,  1903,  860  horses  were 
killed  or  died  because  of  this  disease  ;  while  up  to  the  cor- 
responding date  in  1904  the  number  was  809,  showing  a 
decrease  of  51.  While  this  improvement  is  encouraging, 
yet  the  conditions  must  still  be  looked  upon  as  serious. 

The  total  number  of  animals  examined  during  the  past 
year  because  of  glanders  is  1,371,  —  a  larger  number  than 
in  any  previous  year ;  but  this  large  number  is  partly  made 
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up  of  horses  in  stables  where  all  the  animals  have  been 
tested  with  mallein.  In  the  tables  given  below  only  the 
horses  that  have  been  killed  or  that  have  died,  or  else  have 
been  reported  by  the  local  inspectors,  veterinarians  and  ren- 
derers,  are  included  in  the  first  table,  while  in  the  second 
table  the  work  done  with  mallein  is  given  separately. 

The  work  done  with  mallein  has  entailed  an  immense 
amount  of  labor  upon  the  agents  of  the  Cattle  Bureau,  as  it 
has  been  necessary  to  keep  track  of  all  reacting  animals, 
and  retest  them  at  intervals  of  a  month  until  they  ceased  to 
react  or  showed  physical  symptoms  of  the  disease  and  were 
killed.  In  some  instances  animals  have  been  tested  five  or 
six  times  before  a  final  disposition  of  them  could  be  made. 

The  following  table  gives  the  number  of  cases  or  suspected 
cases  of  glanders  or  farcy  that  have  occurred  in  1904,  in 
comparison  with  1903.  The  report  for  the  latter  year 
includes  everything,  while  in  the  report  for  1904  the  mal- 
lein tests  are  given  in  a  separate  table. 


1908. 

lOM. 

Increase. 

CITY  OB  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

N^r^tive. 

Decrease. 

Actoa,     . 

2 

1 

4 

1 

2 

— 

ActLshnet, 

1 

— 

— 

— 

1 

Adams,  . 

— 

— 

4 

1 

4 

— 

Amesbury, 

— 

1 

1 

— 

1 

— 

Amherst, 

, 

4 

— 

— 

— 

— 

4 

Arlington, 

8 

7 

7 

3 

— 

1 

Ashbumham,  . 

— 

— 

— 

1 

— 

— 

Aflhby,    . 

• 

1 

— 

— 

— 

— 

1 

Ashfield, 

» 

1 

— 

- 

1 

— 

1 

Afhland, 

m 

1 

— 

1 

1 

- 

AtQeboToagh, 

■ 

2 

2 

1 

— 

— 

2 
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19M. 

lOM. 

Inoreaae. 

CITY  OB  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

DeereaM. 

Athol, 

— 

— 

2 

1 

2 

— 

Auburn,  . 

3 

— 

1 

— 

— 

2 

Avon, 

— 

— 

1 

— 

1 

Barnstable, 

— 

1 

— 

2 

— 

^w 

Barre,     . 

1 

— 

— 

— 

— 

1 

Bedford, 

1 

3 

— 

— 

— 

1 

Belchertown, 

— 

— 

1 

1 

1 

— 

Belmont, 

1 

— 

2 

— 

1 

— 

Berlin,    . 

1 

— 

— 

— 

— 

1 

Beverly, . 

3 

21 

3 

— 

— 

— 

Billeriea, 

2 

1 

— 

1 

— 

2 

Bolton,    . 

1 

— 

— 

— 

— 

1 

Boston,   . 

250 

2 

254 

23 

4 

— 

Boxborough,    . 

— 

— 

— 

2 

— 

— 

Boylston, 

1 

— 

— 

2 

— 

1 

Braintree, 

2 

— 

3 

1 

1 

— 

Brockton, 

9 

4 

4 

6 

— 

5 

Brookline, 

6 

— 

3 

1 

— 

3 

Burlington, 

3 

— 

— 

_  » 

— 

3 

Cambridge, 

91 

12 

86 

12 

— 

5 

Charlton, 

1 

— 

3 

— 

2 

— 

Chelmsford,    . 

1 

— 

— 

3 

— 

1 

Chelsea,  . 

24 

2 

16 

4 

— 

8 

Chesterfield,    . 

— 

1 

— 

1 

— 

— 

Chilmark, 

1 

— 

1 

— 

— 

1 
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190S. 

1904. 

Increase. 

CITY  OB  TOWK. 

KiUed 
or  died. 

Negative. 

Killed 
or  died. 

Negative. 

Deoreaae. 

Clinton,  . 

1 

— 

2 

1 

1 

— 

Colrain,  . 

— 

— 

— 

1 

— 

— 

Concord, 

—    . 

— 

6 

1 

6 

— 

J)alton,    . 

1 

— 

- 

— 

— 

1 

Danvers, 

— 

— 

4 

1 

4 

— 

Dartmouth, 

— 

1 

1 

1 

1 

- 

Dedham, 

8 

— 

1 
7 

1 

— 

1 

Deerfield, 

— 

— 

— 

1 

— 

— 

Dighton, 

1 

— 

— 

— 

— 

1 

Dover,    . 

1 

— 

— 

— 

— 

1 

Dracut,  . 

2 

— 

1 

1 

— 

1 

Dudley,  . 

1 

— 

- 

— 

— 

1 

East  Bridgewater,   . 

2 

— 

— 

1 

— 

2 

Eflaex,     . 

— 

— 

2 

— 

2 

^ 

Everett,  . 

9 

44 

6 

2 

— 

3 

Fairhaven, 

1 

— 

— 

— 

— 

1 

Fall  River,      . 

30 

5 

37 

7 

7 

- 

Fitchburg, 

5 

1 

1 

1 

— 

4 

Foxborough,   . 

- 

1 

1 

1 

1 

— 

Franiingham,  . 

6 

— 

2 

— 

— 

4 

Franklin, 

— 

— 

— 

1 

- 

Freetown, 

- 

1 

1 

— 

1 

— 

Gardner, 

2 

1 

1 

1 

1 

Gloucester, 

1 

2 

1 

1 

.    — 

Grafton, . 

3 

1 

2 

— 

1 

1 
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19M. 

10M. 

Incraue. 

CITT  OR  TOWN. 

Killed 
or  died. 

Neg«tiTe. 

KiUed 
or  died. 

Kegattre. 

Decreue* 

1 

Greenfield, 

- 

— 

3 

— 

3 

— 

Greenwich, 

— 

1 

— 

2 

— 

- 

Groveland, 

— 

— 

- 

1 

— 

— 

Hamilton, 

3 

7 

— 

— 

— 

3 

Ilardwick, 

1 

2 

— 

— 

— 

1 

Harvard, 

- 

1 

1 

I 

1 

— 

Harwich, 

2 

- 

— 

— 

— 

2 

Haverhill, 

2 

— 

3 

— 

1 

- 

Hingham, 

— 

— 

— 

1 

— 

— 

Holden,  . 

2 

- 

1 

- 

— 

1 

Holliston, 

4 

- 

1 

— 

— 

8 

Hubbardston,  . 

- 

2 

— 

1 

— 

- 

Hyde  Park,      . 

1 

1 

3 

— 

2 

— 

Ipswich, 

1 

- 

— 

1 

— 

1 

Kingston, 

— 

- 

3 

— 

3 

• 

— 

TAwrence, 

19 

3 

14 

lo 

— 

0 

Leicester, 

2 

— 

— 

— 

— 

2 

Leominster,     . 

- 

3 

— 

2 

— 

— 

Lexington, 

7 

3 

8 

1 

1 

— 

Lincoln,  . 

2 

1 

5 

4 

3 

— 

Lowell,  . 

20 

6 

23 

2 

3 

— 

Lynn, 

17 

2 

10 

2 

— 

7 

Maiden,  . 

6 

— 

6 

3 

— 

- 

Marblehead, 

1 

— 

1 

1 

- 

" 

Marlborough, 

1 

1 

— 

1 

— 

— 
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190S. 

1904. 

Increase. 

CITY  OB  TOWN. 

KlUed 
or  died. 

Killed 
or  died. 

Negatlye. 

Decrease. 

Marshlield, 

- 

- 

1 

— 

1 

— 

Majnard, 

— 

— 

1 

1 

1 

- 

Medfield, 

1 

1 

2 

- 

1 

— 

Medford, 

6 

2 

3 

— 

— 

3 

Medwaj, 

— 

— 

1 

— 

1 

- 

Melrose, 

2 

- 

1 

1 

- 

1 

Methuen, 

1 

1 

3 

1 

2 

— 

^Gddleborough, 

— 

— 

1      *" 

1 

— 

— 

Milford,  . 

2 

1 

1 

1      _ 

— 

— 

2 

Millbury, 

1 

— 

— 

-- 

1 

Milton,    . 

3 

6 

3 

— 

— 

- 

Nahant,  . 

1 

— 

^ 

1 

- 

Natick,   . 

— 

— 

3 

1 

8 

— 

Keedham, 

— 

— 

4 

— 

4 

— 

New  Bedford, 

6 

3 

1 

2 

— 

6 

Newbury, 

— 

1 

1 

1 

- 

Newbuiyport, 

•  6 

— 

3 

— 

— 

3 

Newton, 

15 

43 

8 

6 

— 

7 

North  Adams, 

4 

— 

1 

1 

— 

3 

Nortii  Andover, 

6 

— 

4 

— 

— 

2 

North  Attleborough, 

— 

— 

— 

1 

— 

— 

Northampton, 

— 

1 

1 

1 

1 

Northborough, 

2 

— 

1 

— 

— 

1 

Northbridge,  . 

1 

1 

— 

1 

— 

1 

Northfield,       . 

— 

— 

— 

2 

— 

— 
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IMS. 

1»04. 

Increase. 

CITY  OK  TOWN. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

1 

Negatire. 

I>eerMM. 

Norton,  . 

— 

-- 

— 

1 

1 

*" 

— 

Norwood, 

1 

1 

1 

1 

— 

— 

Orange,  . 

- 

— , 

— 

3 

— 

— 

Orleans, 

— 

— 

— 

1 

— 

— 

Oxford,  . 

1 

— 

1 

— 

— 

— 

Paxton,  . 

1 

— 

1 

1 

— 

- 

Peabody, 

4 

— 

— 

— 

— 

4 

Pembroke, 

1 

2 

— 

1 

__ 

1 

Pepperell, 

— 

2 

5 

1 

0 

— 

Pittsfield, 

— 

1 

1 

1 

1 

Princeton, 

1 

* 

2 

2 

1    . 

— 

Quincy,  . 

17 

8 

5 

1 

— 

12 

Randolph, 

— 

— 

5 

4 

5 

— 

Reading, 

3 

— 

— 

— 

1 

3 

Revere,  . 

3 

1 

2 

2 

— 

1 

Rowley, 

— 

— 

— 

1 

__ 

— 

Rutland, 

— 

— 

1 

t 

1 

— 

Salem, 

— 

2 

4 

1 

4 

— 

Saugus,  . 

— 

3 

1 

1 

4 

— 

— 

Scituate, 

^" 

— 

1 

1 

— 

1 

— 

Sharon,  . 

— 

1 

I 
1              1 

1 

~ 

Sheffield, 

1 

— 

— 

— 

— 

1 

Sherbom, 

— 

1 

1 

1 

— 

1 

— 

Slirewsbury,    . 

1 

— 

— 

— 

1 

Somerset, 

1 

— 

1 

- 

— 

1 
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1908. 

lOM. 

Iscrease. 

CITY  OB  TOWH. 

KOled 
or  died. 

NegmtlTe. 

KiUed 
or  died. 

NegmtiTe. 

Decrease. 

Somerville, 

52 

8 

61 

11 

9 

Sonthborough, 

2 

1 

— 

— 

- 

2 

Southbridge,   . 

2 

- 

1 

— 

- 

1 

Spencer, 

- 

— 

1 

- 

1 

- 

Springfield, 

— 

1 

- 

1 

— 

- 

Stoneham, 

8 

1 

1 

— 

- 

2 

StoQghton, 

1 

— 

— 

1 

— 

1 

Stow,      . 

— 

— 

1 

1 

1 

— 

Sndbniy, 

2 

— 

1 

4 

- 

1 

Sutton,    . 

- 

1 

— 

2 

— 

— 

Swampscott,    . 

1 

— 

— 

- 

- 

1 

Swansea, 

— 

1 

1 

— 

1 

— 

Taunton, 

1 

- 

3 

— 

2 

— 

Tewksbuiy, 

1 

1 

— 

2 

- 

1 

Topsfield, 

- 

— 

— 

1 

" 

- 

Towngend, 

1 

1 

- 

— 

— 

1 

Uxbridge, 

- 

— 

1 

- 

1 

— 

Wakefield,       , 

2 

2 

4 

~ 

2 

- 

Walpole, 

1 

- 

1 

1 

- 

- 

Waltham, 

7 

3 

1 

1 

- 

6 

Warwick, 

1 

1 

— 

— 

- 

1 

Watertown,     . 

• 

S 

— 

7 

3 

4 

— 

Wayland, 

- 

1 

2 

- 

2 

— 

Wellesley,       . 

1 

5 

— 

— 

— 

1 

West  Bridgewater,  . 

1 

- 

- 

1 

- 

1 
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19M. 

lOM. 

Increaae. 

CITY  OB  TOWN. 

Kined 
or  died. 

NegatlTe. 

Kffled 
or  died. 

Kegmttre. 

DeciMM. 

West  Springfield,    . 

— 

— 

t 

1 

- 

— 

West  Tisbury, 

2 

— 

- 

— 

- 

2 

Westborough, 

1 

— 

— 

— 

— 

1 

Westfield, 

- 

- 

— 

1 

— 

- 

Westford, 

- 

— 

2 

— 

2 

- 

Westhampton, 

2 

4 

— 

- 

— 

2 

Westminster,  . 

2 

3 

4 

2 

2 

- 

Weston,  . 

5 

2 

2 

— 

— 

8 

Westport, 

1 

1 

— 

— 

- 

1 

Westwood, 

7 

— 

4 

1 

- 

3 

Weymouth,     . 

6 

1 

1 

4 

- 

5 

Whitman. 

3 

1 

— 

— 

— 

3 

Wilmington,    . 

— 

1 

— 

1 

— 

— 

Winchester,     . 

1 

- 

2 

2 

1 

— 

Winthrop, 

— 

— 

1 

- 

1 

- 

Wobum, 

1 

1 

1 

1 

— 

- 

Worcester, 

67 

9 

77 

3 

10 

- 

VVorthington,  . 

— 

— 

— 

3 

— 

- 

Wrentham, 

1 

— 

- 

— 

— 

1 

Totals,     . 

860 

273 

809 

217 

- 

- 

It  will  be  seen  by  the  above  table  that  actual  cases  of 
glanders  or  farcy  have  occurred  during  the  past  year  in  105 
cities  and  towns  in  this  Commonwealth,  to  say  nothing  of 
towns  where  suspected  animals  were  reported  which  proved 
not  to  be  diseased.  In  1903  actual  cases  occurred  in  117 
cities  and  towns,  showing  a  decrease  of  12. 
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In  cities  and  towns  where  glanders  occurred  in  both  1903 
and  1904  it  will  be  seen  that  there  was  an  increase  in  22 
cities  and  towns  outside  of  Boston  and  a  decrease  in  34, 
while  it  remained  stationary  in  12.  Including  Boston,  it 
occurred  both  years  in  69  cities  and  towns. 

There  are  48  towns  in  which  cases  occurred  in  1903  where 
none  were  reported  in  1904,  and  36  towns  in  which  cases 
occurred  in  1904  where  none  were  found  in  1903, — a  de- 
crease of  12. 

This  table  does  not  give  the  towns  where  suspected  cases 
were  reported  in  1903,  which  upon  examination  proved  not 
to  be  cases  of  contagious  disease ;  if  it  did,  the  negative 
column  would  foot  up  290,  instead  of  273. 

The  number  of  cases  occurring  in  Boston  are  given  by 
courtesy  of  the  veterinarian  of  the  Boston  board  of  health. 
Most  of  the  negative  cases  in  Boston  were  reported  by  one 
of  the  renderers,  but  the  veterinarian  of  the  board  of  health 
had  investigated  them,  and  was  of  the  opinion  that  they 
were  not  glanders.  He  also  reported  a  number  of  cases 
that  were  not  on  the  renderer's  report.  It  seems  only  fair, 
as  well  as  more  accurate,  this  year  to  be  governed  entirely 
by  the  information  obtained  from  him,  rather  than  to  com- 
bine his  reports  with  those  of  the  renderers,  as  has  been 
done  in  past  years. 

The  accompanying  table  shows  the  amount  of  work  done 
with  mallein  during  the  year,  where  entire  stables  of  horses 
were  tested  upon  premises  where  cases  of  glanders  occurred, 
giving  the  towns,  number  of  stables  and  results.  This 
work  has  been  undertaken  to  rid  stables  of  this  disease,  to 
protect  other  horse  owners  and  to  prevent  animals  from  be- 
coming infected  that  have  been  exposed,  as  well  as  aborting 
its  development  in  horses  already  infected  through  the  ther- 
apeutic effect  of  mallein. 
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Stable  Tests  with  Mallein, 

GITII8  A]fD  TOWVS. 

Number 

of 
Stables. 

Number 

of 
Horses 
tested. 

Beleased 

on 
First  Test. 

Released 

on 

Subsequent 

Test. 

KlUed,wlth 

Clinical 

Evidence  of 

Glanders. 

Under 
Observatkm. 

Acton, 

Cambridge, 

Clinton, 

Concord, 

t 

Dedham, 
Lexington,  . 
Lincoln, 
Maynard,     . 
North  Andover,  . 
Pepperell,  . 
Randolph,   . 
Somerville, 
Watertown, 
Westminster, 
Westford,    . 
Westwood,  . 

• 

2 

16 

179 

2 

30 

8 

4 

5 

6 

4 

6 

9 

27 

39 

9 

3 

15 

14 
120* 

23 
6 
4 
5 
5 
4 

6 
18 
23 

2 

14 

2 
46 

4 

2 

1 

2 
8 
9 
16 
5 

1 

7 
3 

2 

4 

I 

6 
2 

2 

Totals, 

21 

362 

244 

91 

17 

10 

*  Three  horses  negative  on  first  test,  but  showed  physical  symptoms  of  glan- 
ders six  to  eight  months  later,  and  were  killed. 

It  will  be  seen  by  the  above  tables  that  1,086  animals 
were  reported  as  having  glanders  or  farcy,  of  which  there 
were :  — 

Killed  or  died, 809 

Released,    .........       217 


In  addition,  there  were  tested  with  mallein. 
Less  nmnber  killed  (given  in  first  table) ,    . 

Total  number  on  books. 


362 

17 


1,026 


345 


1,371 


All  the  cases  have  been  disposed  of  except  10,  which  re- 
acted to  mallein  at  the  time  of  the  last  test,  and  will  have 
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to  be  carried  forward  on  the  books  of  1905  until  they  cease 
to  react  or  show  physical  symptoms  of  glanders  and  are 
killed. 

Daring  the  past  two  or  three  years  the  work  of  testing 
with  mallein  has  been  carried  on  with  the  consent  and  co- 
operation of  owners ;  but  in  order  to  give  the  Chief  of  the 
Cattle  Bureau  more  authority  in  instances  where  owners 
were  too  shortsighted  to  appreciate  the  value  of  this  work, 
as  well  as  in  stables  where  horses  are  boarded,  and  also  to 
provide  for  a  better  condition  of  blacksmith  shops  and  pub- 
lic watering  troughs,  the  following  order  was  issued  :  — 

Cattle  Bureau  Order,  No.  12. 

Commonwealth  of  Massachusetts, 

Cattle  Bureau  of  the  State  Board  of  Aoriculturb, 

State  House,  Boston,  June  20, 1904. 

To  All  Persfyns  whom  it  may  concern. 

By  virtue  of  the  power  and  authority  vested  by  law  in  the 
Cattle  Bureau  of  the  State  Board  of  Agriculture,  under  the 
provisions  of  chapter  90  of  the  Revised  Laws  and  chapter  116 
of  the  Acts  of  1902,  you  are  hereby  notified  that  glanders  or 
farcy,  which  is  a  contagious  disease,  and  is  so  recognized  under 
the  laws  of  this  Commonwealth,  prevails  extensively  among 
horses  and  mules  in  some  sections  of  this  State. 

You  are  hereby  further  notified  that,  in  order  to  prevent  its 
spread,  this  Bureau  has  issued  the  following  order:  — 

1.  In  stables  or  upon  premises  where  horses  or  mules  are 
kept  in  this  Commonwealth  (except  Boston)  in  which  cases  of 
glanders  or  farcy  occur,  any  or  all  of  the  animals  kept  in  such 
stables  or  upon  such  premises  will  be  tested  with  mallein  in 
such  instances  as  the  Chief  of  the  Cattle  Bureau  deems  it 
necessary  to  do  so.  Animals  reacting  to  the  mallein  test  will 
be  held  in  quarantine,  and  the  owners  are  forbidden  to  sell  or 
dispose  of  such  animals  until  they  are  released  from  quarantine 
by  order  of  the  Chief  of  the  Cattle  Bureau;  but  he  will  give 
permission  to  use  animals  which  do  not  show  physical  symp- 
toms of  glanders  or  farcy.  Animals  which  develop  physical 
signs  of  glanders  or  farcy  will  be  killed;  animals  ceasing  to 
'cact  will  be  released  as  soon  as  the  public  safety  will  permit. 

2.  When  an  animal  with  glanders  or  farcy  has  died,  or  is 
Mled  by  order  of  the  Chief  of  the  Cattle  Bureau  or  with  the 
consent  of  the  owner  (outside  of  the  city  of  Boston),  no  other 
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horse  or  mule  shall  be  put  in  any  stall,  shed  or  inclosure  for- 
merly occupied  by  an  animal  so  diseased,  until  such  stall,  shed 
or  inclosure  has  been  thoroughly  disinfected  in  accordance 
with  the  rules  and  regulations  of  the  Cattle  Bureau. 

3.  In  stables  where  the  Chief  of  the  Cattle  Bureau  tests  all 
the  animals  kept  therein,  no  horses  or  mules  shall  be  intro- 
duced into  or  sold  from  the  stable  without  his  sanction,  until 
he  declares  the  premises  free  from  infection. 

4.  Blacksmiths,  when  directed  to  do  so,  must  disinfect  their 
shops  in  accordance  with  the  instructions  of  the  Chief  of  the 
Cattle  Bureau  or  his  authorized  agent. 

6.  In  instances  where  the  circumstances  require  it,  the 
proper  authorities  are  hereby  ordered  to  close  the  public  water- 
ing troughs  when  directed  to  do  so  by  the  Chief  of  the  Cattle 
Bureau,  the  same  to  remain  closed  until  he  gives  permission  to 
reopen  them.  Public  watering  troughs  in  cities  or  towns 
(outside  of  Boston)  where  cases  of  glanders  occur  are  to  be 
cleansed  at  least  once  a  week  during  the  summer  months. 

Inspectors  of  animals  in  towns  where  glanders  or  farcy 
occurs  shall  publish  this  order  by  posting  a  printed  copy 
thereof  in  three  or  more  public  places  within  the  limits  of 
their  respective  cities  or  towns. 

This  order  shall  take  effect  upon  its  approval. 

Austin  Peters, 

Chief  of  Cattle  Bureau. 
Council  Chamber,  State  House. 

Approved  in  CouDcil,  June  22,  1901. 

Edwabd  F.  Hamlin, 

Executive  Secretary. 

The  system  of  employing  a  man  with  a  horse  and  wagon 
to  go  to  stables  in  the  vicinity  of  Boston  where  oases  of 
glanders  have  occurred,  and  see  that  they  are  properly  dis- 
infected, has  been  continued  during  the  year,  it  is  hoped 
with  good  results.  For  the  year  ending  Dec.  15,  1904,  266 
stables  have  been  visited,  at  most  of  which  the  disinfecting 
was  performed  or  completed  by  the  agent  of  the  Cattle 
Bureau.  He  has  also  whitewashed  66  blacksmith  shops 
where  glandered  horses  had  been  recently  shod.  He  also 
reported,  at  the  office,  watering  troughs  in  8  cities  and 
towns  where  they  were  unclean.  In  such  cases  a  copy  of 
Order  No.  12  has  been  sent  to  the  proper  authorities,  with 
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directions  to  immediately  cleanse  the  troughs  reported  and 
to  see  that  they  are  kept  clean  in  the  future.  A  copy  of 
Order  No.  12,  with  section  5  underscored,  has  also  been 
sent  to  the  authority  having  charge  of  the  public  watering 
troughs  in  each  city  and  town  where  cases  of  glanders  have 
occurred  ;  also  the  necessary  copies  to  inspectors  of  animals, 
to  post  as  required  by  the  order. 

In  Worcester  also  a  number  of  stables  have  been  disin- 
fected at  the  expense  of  the  State  where  glandered  horses 
have  been  killed,  in  instances  where  the  owners  were  too 
ignorant  or  too  careless  to  do  it  properly.  In  the  better 
class  of  stables  the  proprietor  comprehends  the  necessity 
and  importance  of  doing  this  work  thoroughly,  and  also  has 
sufficient  intelligence  to  carry  out  the  directions  given  him. 

The  reports  of  renderers,  as  required  by  section  111, 
chapter  75  of  the  Revised  Laws,  continue  to  be  of  great 
value,  as  the  returns  of  many  cases  received  at  these  estab- 
lishments are  frequently  the  first  reports,  and  often  the  only 
ones,  received  by  the  Cattle  Bureau.  When  a  case  is  re- 
ported as  occurring  outside  of  the  limits  of  the  city  of  Bos- 
ton, which  has  not  previously  been  given,  the  inspector  of 
animals  for  the  town  from  which  the  horse  came,  or  an 
agent  of  the  Cattle  Bureau,  is  immediately  sent  to  examine 
any  other  horses  kept  upon  the  premises,  and  it  is  also  seen 
that  the  disinfection  of  the  stable  is  properly  attended  to. 
These  me&sures  are  undoubtedly  of  great  assistance  in 
checking  the  spread  of  this  malady. 

A  comparative  table  is  herewith  given  of  the  renderers' 
reports  of  1903  and  1904.  It  is  encouraging,  in  that  it 
seems  to  show  a  slight  improvement  in  the  conditions  for 
the  past  year  over  the  preceding  one. 
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Two  horses  were  killed  whioh  the  Commonwealth  had  to 
pay  for,  —  1  in  Fall  River  and  1  in  Lawrence. 

The  horse  in  Fall  River  was  condemned  as  having  fiurcy, 
and  reacted  when  tested  with  mallein ;  but  upon  autopsy  no 
internal  lesions  of  glanders  could  be  found,  and  it  was  nec- 
essary to  settle  with  the  owner.  As  it  was  quite  a  good 
animal,  it  cost  $200  to  settle  the  case. 

The  horse  in  Lawrence  was  killed  in  January,  1904.  It 
was  previously  owned  by  the  Lowell  fire  department,  and 
was  first  reported  as  a  case  of  glanders  in  the  autumn  of 
1903.  Repeated  guinea  pig  tests  were  negative,  and  the 
animal  was  released  from  quarantine.  Later  it  was  bought 
by  a  stable  keeper  in  Lawrence,  and  was  quarantined  by  the 
inspector  of  animals  in  that  city.  Guinea  pigs  inoculated 
from  the  discharge  from  its  nose  failed  to  develop  glanders, 
and  the  horse  when  tested  with  mallein  failed  to  react  to  the 
test ;  but  the  inspector  of  animals  of  Lawrence  was  positive 
the  animal  had  glanders,  and  if  it  had  been  released  it  would 
have  caused  a  great  deal  of  criticism,  having  also  been  once 
quarantined  and  released  in  Lowell.  It  would  have  been 
traded  around  if  released  in  La^\Tence,  and  would  have 
been  again  suspected  of  having  glanders  and  quarantined 
somewhere  else.  For  these  reasons  it  seemed  good  public 
policy  to  have  it  killed,  even  if  the  Chief  of  the  Cattle 
Bureau  and  his  agents  believed  the  animal  to  be  free  from 
glanders.  The  owner  agreed  to  accept  $100  as  the  value 
of  the  horse  if  it  proved  to  be  free  from  glanders.  Upon 
post-mortem  examination  no  lesions  of  glanders  could  be 
found  ;  the  animal  was  simply  suffering  from  pus  in  the  left 
frontal  sinus.  Two  small  nodules  were  found  in  the  lungs, 
but  upon  microscopic  examination  these  were  found  to  be 
due  to  a  small  worm  encysted  in  the  lung  tissue.  The 
owner  was,  therefore,  paid  for  the  horse. 

Two  cases  of  malignant  tumors  have  been  reported  during 
the  year  as  glanders  or  &rcy.  One  of  these  was  quaran- 
tined in  Cambridge  on  suspicion  of  having  farcy.  It  was 
decided  to  be  not  a  case  of  this  disease ;  but,  as  it  was  evi- 
dent the  animal  must  succumb  before  long  to  the  trouble, 
the  owner  was  requested  to  notify  the  Cattle  Bureau's  agent 
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when  it  died.  Two  or  three  weeks  after  it  was  released 
from  quarantine,  word  was  received  that  it  had  died ;  and 
an  autopsy  was  held  upon  the  remains  at  the  New  England 
Rendering  Company's  works  at  Brighton,  revealing  a  dis- 
eased condition  of  the  lymphatic  glands  in  the  head,  neck, 
and  thoracic  and  abdominal  cavities,  t)f  a  nature  resembling 
lympho-sarcoma.  The  other  animal  was  reported  to  Dr.  H. 
P.  Rogers,  an  agent  of  the  Cattle  Bureau,  by  the  New  Eng- 
land Rendering  Company,  as  a  suspected  case,  which  had 
been  removed  from  a  stable  where  a  horse  had  been  killed 
as  having  farcy  a  few  months  previously.  A  post-mortem 
examination  by  Dr.  Rogers  revealed  numerous  small  tumors 
in  the  lungs,  liver  and  spleen.  Specimens  from  the  lungs 
examined  microscopically  proved  to  be  sarcomata,  —  a  form 
of  tumor  more  malignant  than  cancer. 

The  guinea  pig  test  has  been  used  as  extensively  for 
determining  doubtful  cases  of  glanders  and  farcy  as  in  pre- 
vious years,  with  the  usual  satisfactory  results.  This  work 
has  been  done  by  Dr.  Langdon  Frothingham  at  the  Harvard 
Medical  School,  who  has  also  done  the  other  pathological 
work  for  the  Cattle  Bureau.  Much  of  the  work  in  connec- 
tion with  glanders  has  been  done  by  Dr.  Howard  P.  Rogers, 
assisted,  when  there  was  more  than  he  could  do,  bj^  Dr.  W. 
T.  White.  Both  have  shown  great  interest  in  their  duties 
and  have  been  indefatigable  in  their  labors. 

As  in  1903,  it  is  again  a  sad  duty  to  record  three  human 
deaths  from  glanders,  —  one  in  Chelsea,  one  in  Fall  River 
and  one  in  Boston. 

In  many  of  the  instances  where  glanders  is  reported  as 
occurring  in  isolated  cases  or  as  small  outbreaks  in  towns  in 
1904,  where  no  cases  occurred  in  1903,  it  has  been  found 
that  diseased  animals  have  been  taken  there  that  were 
bought  from  a  certain  class  of  dealers  in  cheap  horses  in 
Boston.  On  the  other  hand,  quite  a  number  of  horses  are 
killed  in  Boston  each  year  at  auction  rooms  and  sales 
stables,  which  have  been  brought  there  from  adjoining  cities 
and  towns  to  be  sold,  reported  to  the  veterinarian  of  the 
Boston  board  of  health  as  glandered,  and  are  by  him  ordered 
killed. 
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The  outbreak  in  Kingston  is  traceable  to  a  pair  of  cheap 
horses  bought  from  one  of  these  unscrupulous  dealers  in 
Boston,  and  one  case  each  in  Northborough,  Haverhill, 
Cambridge,  Framingham  and  Brockton  are  traceable  to  like 
sources.  Two  horses  were  killed  in  Athol  early  in  Decem- 
ber, which  were  bought  in  Boston  the  last  of  October. 
While  dealers  in  the  cheap  class  of  horses  do  not  sell  glan- 
dered  horses  exclusively,  —  in  fact,  only  occasionally  having 
horses  with  glanders,  — at  the  same  time,  these  men  are  not 
above  selling  such  animals  when  they  come  into  their  hands, 
if  they  are  not  discovered  and  reported  to  the  Boston  board 
of  health. 

The  small  outbreak  in  Greenfield  was  caused  by  a  horse 
which  was  brought  there  from  an  adjoining  town,  and  very 
likely  originally  came  from  the  neighborhood  of  Boston  or 
Worcester  ;  but  he  had  been  traded  through  so  many  differ- 
ent hands  that  it  was  impossible  to  ascertain  where  he  origi- 
nallv  came  from. 

The  case  in  Uxbridge  was  taken  there  from  Worcester, 
and  was  traded  about  in  that  town.  With  the  assistance  of 
the  State  police,  one  of  the  Uxbridge  men  was  prosecuted ; 
but,  as  usual,  it  was  not  possible  to  prove  that  he  knew 
the  horse  had  glanders  when  he  disposed  of  it,  so  he  was 
acquitted. 

It  is  well-nigh  impossible  to  secure  a  conviction  in  these 
cases,  as  the  law  requires  proof  that  the  seller  knew  or  had 
reasonable  cause  to  believe  that  an  animal  was  suffering 
from  a  contagious  disease  at  the  time  of  sale.  In  the  rare 
cases  where  a  conviction  is  secured,  the  courts  do  not  look 
upon  the  offence  as  being  very  serious,  and  the  culprit  usu- 
ally escapes  with  a  fine  of  from  $25  to  $50. 

That  some  of  the  dealers  in  the  cheap  class  of  horses 
have  reason  to  know  what  glanders  is,  is  shown  by  the  fact 
'that  cases  are  reported  as  having  been  killed  at  some  of  the 
stables,  by  the  renderers  or  by  the  Boston  board  of  health, 
from  which  horses  with  glanders  have  been  sold  to  people  in 
country  towns.  It  is  certain  that  some  of  the  animals  at 
the  time  of  sale  were  suffering  from  the  disease  in  such  an 
advanced  form  that  any  one  who  had  ever  bad  experience 
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with  it  ought  to  have  known  it.  All  the  facts  in  regard  to 
the  oases  reported  from  outside  towns  of  horses  bought 
from  Boston  dealers  have  been  reported  in  full  to  the  veter- 
inarian of  the  Boston  board  of  health.  He  has  also  reported 
to  the  Cattle  Bureau  any  horses  brought  to  sales  stables  in 
Boston  and  adjoining  towns  which  have  been  killed  as 
having  glanders ;  thus  giving  the  Chief  of  the  Cattle  Bureau 
an  opportunity  to  send  an  agent,  or  the  inspector  of  animals 
in  the  town  where  the  case  occurred,  to  examine  all  other 
horses  on  the  infected  premises  and  ascertain  whether  there 
were  any  more  cases  of  the  disease  there  or  not,  and  to  see 
that  proper  steps  were  taken  to  disinfect  the  place  where 
the  diseased  animal  had  been  kept. 

No  one  has  any  sympathy  for  a  man  who  wants  to  get 
something  for  nothing,  and  when  such  a  person  is  cheated 
it  serves  him  right,  if  he  is  the  only  sufferer ;  but  when  he 
is  sold  animals  that  are  a  source  of  danger  to  the  horses  of 
his  neighboi's,  and  a  menace  to  human  life,  it  is  time  a  stop 
was  put  to  this  nefarious  business,  and  better  legislation  and 
stricter  laws  become  necessary. 

Occasionally  a  dealer  of  good  standing  sells  a  second- 
hand horse  to  a  farmer  or  country  merchant,  which  in  the 
course  of  three  or  four  months  may  develop  glanders,  and 
which  was  very  likely  infected  at  the  time  it  was  purchased, 
although  showing  no  symptoms  of  disease  at  the  time  of 
sale.  Such  animals  are  sold  innocently  by  the  dealer,  and 
it  is  the  purchaser's  misfortune,  if,  after  using  such  an  ani- 
mal a  while,  it  develops  symptoms  of  the  disease,  or  if  any 
other  horses  belonging  to  him  have  to  be  condemned. 

On  the  other  hand,  unscrupulous  dealers  sometimes  sell 
horses  which  show  manifest  sjonptoms  of  glanders  or  farcy 
at  the  time  of  sale,  taking  advantage  of  the  un&miliarity  of 
the  purchaser  with  diseases  of  this  character.  That  selling 
these  cheap  horses  is  a  profitable  business,  is  manifest  by 
the  amount  of  advertising  in  Boston  papers  of  second-hand 
horses  for  sale,  representing  old,  balky  and  vicious  horses 
as  being  very  desirable  animals. 

Farmers  and  merchants  are  cautioned  against  purchasing 
animals  from  dealers  of  this  character.     There  are  plenty  of 
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respectable  and  reputable  horse  dealers;  and  fanners  and 
other  persons  in  country  towns  are  advised  Chat  it  is  better 
to  purchase  an  animal  for  what  it  is,  at  a  &ir  price,  rather 
than  to  search  for  bargains  in  bogus  club  stables  and  &ke 
sale  stables,  or  from  unknown  ice  companies,  coal  com- 
panies going  out  of  business,  and  unheard-of  express  com- 
panies that  never  existed  except  in  the  imaginations  of  the 
advertisers.  The  old  *  *  widow-lady  "  advertisement  is  played 
out,  and  the  lady  whose  husband  has  recently  died  does  not 
nowadays  advertise  a  pet  horse  for  sale  as  frequently  as  she 
did  a  few  years  ago  ;  but  the  *<  widows"  are  just  as  numerous 
and  active  as  ever,  under  other  guises,  and  the  profitable- 
ness of  their  business  can  be  judged  by  the  extent  of  their 
advertising.  This  portion  of  the  report  can  well  be  closed 
with  the  advice  of  the  elder  Mr.  Weller  to  his  son  Samuel, 
"  Be  werrv  careful  o'  widders." 

Contagious  Diseases  of  Swine. 

During  the  year  1904  there  were  fewer  outbreaks  of  con- 
tagious diseases  among  swine  than  during  the  preceding 
year,  and,  as  many  cases  reported  were  in  smaller  piggeries, 
fewer  animals  were  involved.  The  cases  reported  were  also 
more  varied  than  usual ;  those  reported  as  hog  cholera  were 
of  the  hog  cholera  type,  but  there  seems  to  have  been  little 
if  any  true  hog  cholera.  Most  of  the  outbreaks  quarantined 
as  hog  cholera  chiefly  resembled  swine  plague,  being  gener- 
ally a  septic  pneumonia  with  diarrhoBa,  resulting  from  feed- 
ing city  swill  which  had  undergone  putrefactive  changes,  or 
some  form  of  poisoning  due  to  material  contained  in  the 
swill.  Some  of  the  powders  and  soaps  used  for  washing 
dishes  in  hotels  and  similar  large  establishments  sometimes 
produce  symptoms  resembling  swine  plague.  Where  the 
cause  of  sickness  was  traceable  to  city  swill,  a  change  of 
food  seems  to  have  been  sufficient,  and  most  of  the  pigs 
have  recovered  after  this  was  done.  More  swine  have  been 
quarantined  for  tuberculosis  than  usual ;  and  in  two  instances 
where  swine  have  been  supposed  to  have  some  form  of  hog 
cholera  the  principal  trouble  seenos  to  have  been  something 
else, 
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In  one  instance,  in  Quincy,  an  autopsy  on  a  pig  that  died 
showed'it  to  have  been  suffering  from  tuberculosis,  and  it  is 
probable  that  the  others  which  died  on  this  &rm  also  had 
this  disease.  Another  outbreak,  reported  in  Dracut,  where 
the  pigs  had  some  lung  trouble,  appears  to  have  been  due 
quite  as  much  to  thread  worms  (atrongylus  paradoxus)  in 
the  lungs  as  to  swine  plague,  although  the  swine  plague 
organism  was  found  by  Dr.  Frothingham  in  a  specimen  of 
lung ;  yet  these  worms  were  present  in  such  numbers  in  two 
cases  as  to  readily  account  for  the  sickness  among  the  swine. 
A  specimen  sent  from  the  lungs  of  a  pig  in  West  Brookficld 
was  found  to  contain  similar  parasites  to  those  found  in  the 
Dracut  pigs. 

Quarantines  or  reports  of  cases  have  been  received  fr*om 
24  farms  in  19  cities  and  towns,  while  in  1903  36  reports 
were  received,  —  a  &lling  off  of  12.  Three  quarantines 
were  sent  in  because  of  tuberculosis,  and  one  lot  reported  as 
having  swine  plague  was  found  to  have  tuberculosis. 

Two  swine,  one  in  Fairhaven  and  one  in  Charlton,  were 
found  on  autopsy  to  have  tuberculosis.  On  a  farm  in  Pitts- 
field  where  the  barns  were  burned  with  cattle  that  were 
known  to  have  been  suffering  from  tuberculosis,  quite  a 
large  number  of  swine  were  quarantined  in  order  to  prevent 
the  pigs  from  being  sold  to  neighboring  farmers,  but  they 
were  released  after  six  had  been  killed  for  pork  and  found 
to  be  entirely  free  from  disease. 

In  addition  to  swine  that  were  quarantined  for  tuberculo- 
sis, there  have  been  quite  a  number  condemned  this  &11  and 
winter  as  unfit  for  food  because  of  their  being  infected  with 
this  disease.  It  seems  to  be  quite  common  among  swine 
kept  in  contact  with  tuberculous  cattle,  or  fed  skim  milk 
and  buttermilk  from  creameries  supplied  by  tuberculous 
cows.  A  creamery  owner  in  New  Hampshire  sent  100  pigs 
to  one  of  the  pork  packers  near  Boston  last  spring,  and  19, 
or  nearly  20  per  cent,  were  found  to  be  so  badly  diseased 
with  tuberculosis  as  to  be  unfit  for  anything  but  the  render- 
ing tank. 

In  outbreaks  of  hog  cholera  or  swine  plague  the  quaran- 
tine is  continued  until  the  outbreak  is  over  and  the  owner 
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has  disinfected  the  pens,  permission  being  given  to  kill 
apparently  healthy  marketable  pigs,  subject  to  slaughter- 
house inspection. 

A  reported  outbreak  of  hog  cholera  in  Stockbridge  upon 
two  farms  seems  to  have  been  a  pneumonia  due  to  the  swine 
being  kept  in  cold,  exposed  pens  as  winter  approached, 
which  subsided,  with  the  loss  of  only  a  few  small  pigs,  after 
the  animals  had  been  transferred  to  warmer,  more  comfort- 
able quarters. 

Considering  the  manner  in  which  swine  are  fed  and  cared 
for,  the  only  wonder  is  that  there  is  so  little  sickness  and 
disease  reported. 

In  connection  with  the  diseases  of  swine,  some  cases  of 
trichinosis  among  people  may  be  mentioned  in  this  portion 
of  the  report. 

Last  winter  in  Springfield  there  were  7  people  taken  ill 
through  eating  pork  which  Avas  insufficiently  cooked,  in- 
fected w^ith  trichinae.  The  trichinsB  are  small,  spiral  worms, 
known  as  trichina  spiralis^  sometimes  found  in  the  muscle 
fibres  of  pork.  It  does  not  take  a  very  high  degree  of  tem- 
perature to  kill  them ;  it  is  said  that  they  die  at  130^  or 
140°  F. 

Trichinosis  is  a  rare  disease  in  this  part  of  the  world,  as 
most  people  cook  their  pork  sufficiently  to  kill  these  para- 
sites. In  the  case  mentioned  the  victims  were  Italians. 
The  pig  from  which  the  infected  pork  came  was  one  that 
was  killed  in  Agawam.  An  agent  of  the  Cattle  Bureau  in- 
vestigated the  matter,  and  found  that  the  infected  pig  had 
been  kept  on  the  premises  of  an  Italian  in  Agawam  where 
there  were  39  other  swine.  The  inspector  of  animals  for 
Agawam  quarantined  all  the  friends  and  relations  of  the 
dead  pig,  sending  a  duplicate  notice  to  the  office  of  the 
Cattle  Bureau.  As  trichinosis  in  swine  is  not  one  of 
the  diseases  specified  as  contagious  in  section  28  of  chap- 
ter 90  of  the  Revised  Laws,  and  as  the  quarantined  swine 
showed  no  evidence  of  disease,  it  was  not  thought  neces- 
sary to  continue  the  quarantine,  and  a  release  was  sent  to 
the  owner. 

An  outbreak  of  a  disease  of  this  kind  is  one  that  emplia- 
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sizes  the  necessity  for  a  better  inspection  of  meats  and  pro- 
visions, rather  than  any  legislation  in  connection  with  con- 
tagious diseases  of  animals. 

Rabies. 

For  the  past  few  years  rabies  has  occurred  so  seldom  in 
Massachusetts  as  to  be  practically  unknown.  Two  animals 
reported  early  in  the  summer  as  suspected  of  having  rabies 
proved  not  to  have  the  disease,  upon  the  result  of  inocula- 
tion of  rabbits. 

One  of  these  dogs  was  reported  last  July  by  Dr.  W.  A. 
Sherman,  the  inspector  of  animals  in  Lowell,  who  sent  the 
head  to  Dr.  Frothingham,  who  inoculated  rabbits  from  the 
brain  and  cord.  Ninety  days  later  the  rabbits  were  still 
healthy. 

The  other  case  was  reported  by  Dr.  W.  M.  Simpson,  the 
inspector  of  animals  in  Maiden.  He  sent  the  head  of  the 
dog  to  a  friend  connected  with  the"  New  York  City  board  of 
health,  who  reported  to  him  that  rabbits  inoculated  had 
failed  to  develop  the  disease. 

A  case  of  suspected  rabies  was  reported  by  Dr.  Alex. 
Burr,  early  in  November,  as  dying  at  the  veterinary  hos- 
pital at  50  Village  Street,  Boston.  Dr.  Burr  found  that 
this  animal  was  owned  in  Somerville.  The  remains  were 
turned  over  to  the  Cattle  Bureau,  and  the  rabbits  inoculated 
at  the  Harvard  Medical  School  by  Dr.  Frothingham  devel- 
oped rabies  December  2.  There  is  no  history  of  this  dog 
having  been  in  a  fight  or  having  been  bitten  by  any  other 
dog,  and,  as  far  as  known,  he  did  not  do  any  damage  after 
developing  symptoms  of  disease. 

Since  the  close  of  the  year,  December  15,  another  dog 
has  been  reported,  by  Dr.  A.  W.  Draper  of  Milton,  on  sus- 
picion that  it  had  rabies.  This  dog  was  killed,  and  its  head 
taken  to  the  Harvard  Medical  School  for  Dr.  Frothingham  to 
use  in  inoculating  rabbits.  It  is  feared  that  this  will  prove 
a  case  of  rabies,  although  it  is  too  soon  to  give  a  final 
report  on  it.  This  case,  however,  does  not  properly  belong 
in  the  work  of  1904,  as  it  was  reported  after  December  15, 

It  is  to  be  regretted  that  these  cases  have  occurred,  as  it 
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was  hoped  that  the  State  was  free  from  this  disease.  There 
has  been  a  great  deal  of  trouble  in  New  York  State  during 
the  past  summer,  due  to  the  prevalence  of  rabies  in  certain 
sections  there ;  and  if  the  disease  should  be  brought  into 
Massachusetts,  and  become  as  prevalent  here  as  it  was  eight 
or  ten  years  ago,  it  might  prove  a  very  serious  matter. 

If  this  State  should  be  so  unfortunate  as  to  be  visited  by 
an  outbreak  of  rabies  this  spring,  it  is  not  amiss  at  this  time 
to  remind  all  persons  that  if  a  case  of  suspected  rabies 
occurs,  the  dog  should  be  immediately  isolated  and  the  case 
reported  at  the  office  of  the  Cattle  Bureau ;  or,  if  it  dies, 
the  head  should  at  once  be  sent,  in  as  fresh  and  clean  a  con- 
dition as  possible,  to  the  Cattle  Bureau  office  for  examina- 
tion. This  is  especially  important  if  a  person  is  bitten, 
because  by  inoculating  rabbits  it  can  be  ascertained  posi- 
tively whether  the  dog  had  this  disease  or  not ;  and  if  it  is 
found  that  the  animal  had  rabies,  the  person  bitten  can  go  to 
New  York  and  take  the  PSasteur  preventive  treatment ;  if  it  is 
found  that  the  dog  did  not  have  rabies,  there  is  no  necessity 
for  the  person  bitten  undergoing  the  preventive  treatment. 

Recently  it  has  been  discovered  that  there  are  changes  in 
certain  ganglia  of,  nerve  cells  near  the  base  of  the  brain, 
known  as  the  cervical  ganglia,  in  dogs  that  have  rabies.  In 
urgent  cases,  where  a  person  has  been  badly  bitten  and 
there  is  a  delay  in  commencing  the  examination,  an  opinion 
can  be  formed  by  an  examination  of  these  cells  as  to  whether 
the  person  bitten  should  immediately  receive  the  Pasteur 
preventive  treatment,  without  waiting  to  see  whether  in- 
oculated rabbits  develop  rabies  or  not.  The  rabbit  test, 
however,  is  the  most  exact.  If  a  dog  has  rabies,  and  rab- 
bits are  inoculated  intracranially,  in  the  course  of  twelve 
or  fourteen  days  they  will  develop  rabies ;  if  the  rabbits 
remain  healthy,  it  is  certain  that  the  dog  or  other  suspected 
animal  from  which  the  material  was  taken  for  inoculation 
was  not  mad. 

When  it  is  possible,  a  dog  suspected  of  having  rabies 
should  be  caged,  so  that  it  cannot  do  any  damage  before 
it  dies  or  is  chloroformed.  Destroying  it  by  shooting  is 
not  desirable  for  scientific  work,  as  the  bullet   rends  and 
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tears  the  brain  and  carries  foreign  material  into  it,  so  that 
it  is  of  less  value  for  purposes  of  inoculation  than  if  it  were 
intact  and  uninjured.  The  practice  of  shooting  a  dog  that 
is  acting  in  a  peculiar  manner,  on  the  appearance  of  the  first 
symptoms  of  any  unusual  condition,  and  calling  it  mad,  can- 
not be  too  sti'ongly  condemned,  as  there  is  then  no  foun- 
dation upon  which  to  base  an  opinion  as  to  whether  the 
animal  was  suffering  with  rabies,  or  whether  some  other 
condition  existed,  and  it  is  an  injustice  to  the  dog.  The 
only  exact  way  to  decide  whether  a  dog  has  rabies  or  not  is 
to  have  a  scientific  examination  made,  as  described  above. 
This  is  particularly  necessary  if  the  dog  in  question  has 
bitten  any  persons  or  other  dogs. 

At  times  when  there  is  any  danger  of  an  outbreak  of 
rabies,  the  dog-licensing  law  should  be  rigidly  enforced  by 
the  police  authorities  in  every  city  and  town  (it  always 
should  be),  and  all  ownerless,  homeless  and  stray  dogs 
should  be  caught  and  destroyed. 

J£  an  outbreak  of  rabies  should  occur  in  any  town,  any 
dogs  that  have  been  bitten  by  a  rabid  one  should  be  quaran- 
tined for  ninety  days ;  and  in  some  instances  it  is  necessary 
to  have  all  dogs  running  at  large  properly  muzzled. 

By  carrying  out  this  method  in  years  past  the  State  has 

been  practically  freed  from  this  disease,  and  if  it  should 

reappear,  similar  measures  would  be  productive  in  time  of 

equally  good  results. 

Sheep  Scab. 

At  the  time  of  making  the  semiannual  report,  in  July,  it 
was  reported  that  sheep  scab  existed  in  a  few  small  flocks 
of  sheep  in  Groveland,  West  Newbury  and  Amesbury.  The 
sheep  had  been  dipped  twice,  under  the  supervision  of  an 
agent  of  the  Cattle  Bureau,  and  released  from  quarantine. 
Since  then  no  further  complaints  of  trouble  from  this  dis- 
ease have  been  made. 

The  sheep  dip  first  used  was  a  lime  and  sulphur  dip,  which 
was  made  according  to  one  of  the  formulas  of  the  United 
States  Bureau  of  Animal  Industry.  This  contains  24 
pounds  of  flowers  of  sulphur  and  8  pounds  of  unslacked 
lime  to  100  gallons  of  water.     The   lime  is  first  slacked 
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with  a  small  quantity  of  water,  then  the  sulphur  is  added 
and  stirred  in  with  sufficient  water  to  make  a  paste ;  30  gal- 
lons of  water  are  added,  and  the  mixture  should  then  be 
boiled  for  two  hours;  after  it  has  been  boiled  this  length 
of  time,  water  sufficient  to  make  100  gallons  is  added ;  it 
should  then  stand  until  it  becomes  clear,  and  the  clear  fluid 
on  top  should  be  drawn  off,  leaving  all  sediment  at  the 
bottom  of  the  vessel. 

The  fluid  should  be  used  at  a  temperature  of  105^,  and 
each  sheep  should  be  held  in  the  dip  for  two  minutes.  If 
necessary,  this  should  be  repeated  in  ten  days.  This  is 
found  to  be  a  very  efficient  sheep  dip  for  killing  the  scab 
parasite,  and,  furthermore,  it  has  not  been  found  to  injure 
the  quality  of  the  wool.  The  objection  to  it  seemed  to  be 
that  when  prepared  by  inexperienced  persons  the  hands 
were  blistered  by  the  mixture  of  quicklime  and  sulphur; 
and  for  this  reason,  in  the  instances  mentioned  above,  it 
was  found  necessary  later  to  furnish  the  owners  with  a  pro- 
prietary preparation  known  as  *'McDougairs  sheep  dip," 
which  seems  to  answer  the  purpose  equally  well,  and  with 
no  danger  of  disagreeable  consequences  to  the  users. 

Actinomycosis. 

Actinomycosis,  or  **  lumpy  jaw,"  as  it  is  called  when  the 
disease  invades  the  jaw  bone  of  an  animal,  is  caused  by  a 
small  fungus  known  as  actinomyces.  Several  cases  are 
reported  to  the  Cattle  Bureau  every  year,  but  during  1904 
a  few  more  than  usual  have  been  sent  in. 

Early  in  the  year  a  cow  was  killed  in  Plymouth  because 
of  tuberculosis.  The  udder  was  also  nodulated.  The  speci- 
men examined  by  Dr.  Frothingham  proved  the  lesions  to  be 
due  to  actinomyces.  A  curious  coincidence  occurred  in  the 
same  town  a  little  later.  A  specimen  of  the  mammary 
gland  of  a  sow  which  was  killed  for  food  was  sent  to  the 
Cattle  Bureau  office  by  the  inspector  of  animals,  the  in- 
spector asking  whether  the  sow  had  tuberculosis,  and 
whether  the  meat  ought  to  be  condemned  or  not.  When 
this  specimen  was  examined  microscopically,  the  lesions 
were  found  to  be  due  to  actinomyces. 


314  BOARD   OF   AGRICULTURE.    [Pub.  Doc. 

Two  cows  with  nodulated  udders  were  quarantined  in  the 
autumn  by  the  inspector  of  animals  for  the  city  of  Boston, 
as  having  actinomycosis  of  the  udders.  They  were  found 
to  have  nodulated  udders.  The  milk  was  examined  under 
the  microscope,  but  no  actinomyces  could  be  found  in  it, 
neither  were  any  tubercle  bacilli  to  be  found.  The  cows 
were  tested  with  tuberculin  and  failed  to  react,  and  were 
released,  as  it  seemed  that  the  lesions  were  very  probably 
due  to  former  attacks  of  mammitis.  The  inspector  of  ani- 
mals for  the  city  of  Boston  also  reported  two  cows  with 
actinomycosis  that  were  killed,  with  the  consent  of  the 
owner. 

There  were  two  cases  reported  in  Goshen.  One  animal 
was  in  good  beef  condition,  and  was  released,  the  owner 
intending  to  kill  it  for  beef  a  little  later ;  the  other  was 
emaciated,  and  was  being  traded  from  one  person  to 
another,  and  therefore  it  was  ordered  killed. 

A  cow  in  Brookline  with  lumpy  jaw  was  emaciated  and 
unable  to  eat,  and  was  ordered  killed,  as  was  also  one  in 
Canton.  A  suspected  case  reported  in  Bridgewater  was 
found  upon  examination  not  to  be  suffering  from  actinomy- 
cosis, and  was  released. 

Cases  were  also  reported  in  Ashby  and  Cheshire,  both  of 
which  were  released  without  being  ordered  killed,  the  own- 
ers agreeing  to  kill  them  later.  The  one  in  Cheshire  was  in 
fair  condition,  and  the  owner  wished  to  &t  the  animal  three 
or  four  weeks  longer,  when  he  waa  going  to  kill  it  for  beef, 
and  agreed  to  bury  the  head. 

Symptomatic  Anthrax. 

Two  outbreaks  of  symptomatic  anthrax,  or  what  is  more 
commonly  known  as  blackleg,  wei-e  reported  early  in  the 
summer  of  1904.  One  of  these  occurred  in  the  Woodward 
pasture  in  Ashby,  the  other  in  Princeton.  This  disease  has 
been  found  in  the  Woodward  pasture  in  previous  years,  but 
there  had  not  been  any  trouble  there  for  two  years,  until  last 
June.  Forty-eight  head  of  cattle  were  turned  into  this 
pasture  in  the  spring ;  4  young  cattle  died  in  June,  leaving 
5  cows  over  three  years  old  and  39  head  of  younger  cattle. 


No.  4.]      REPORT  OF   CATTLE  BUREAU.  315 

The  39  young  animals  were  given  preventive  inoculation 
with  the  Parke-Davis  *'  blacklegoids,"  by  Mr.  Dennen  and 
Dr.  C.  B.  Shaw,  the  inspector  of  animals,  and  those  that  died 
were  buried.  No  more  cases  occurred  among  the  young 
cattle,  but  an  owner  of  one  of  the  older  cows  reported  in  the 
autumn  that  he  had  lost  a  young  cow  which  he  thought  died 
of  the  same  disease  as  the  young  cattle.  It  was  explained 
to  him  that  the  older  animals  were  not  given  a  protective 
inoculation,  as  usually  mature  animals  seemed  to  be  immune 
from  the  disease ;  and  it  was  regretted,  for  his  sake,  that 
the  young  cow  he  lost  did  not  happen  to  enjoy  immunity. 

Cases  have  been  reported  in  Princeton  and  Hubbardston 
daring  previous  years,  but  there  had  not  been  any  trouble 
in  these  places  worth  mentioning  for  the  past  two  or  three 
seasons,  until  last  spring.  In  May  Dr.  J.  Hayden  Stimson, 
the  inspector  of  animals  in  Princeton,  reported  that  6  young 
cattle  had  died  in  a  pasture  owned  by  a  iBgirmer  in  Sudbury. 
Dr.  A.  S.  Cleaves  of  Grardner,  an  agent  of  the  Cattle  Bureau, 
was  sent  to  Princeton  with  a  supply  of  '*  blacklegoids,"  and 
the  neoessary  instrument  for  placing  them  under  the  animals' 
skins.  He  found  that  originally  there  had  been  22  animals 
in  the  pasture,  of  which  6  had  died.  Protective  inoculation 
was  given  to  10  head,  9  of  them  between  eight  and  eighteen 
months  old,  and  1  a  four-year-old  cow.  There  were  6  older 
cows  in  the  pasture  which  were  not  inoculated,  as  Dr. 
Cleaves  was  of  the  opinion  that  they  were  old  enough  to  be 
immune  from  the  disease.  The  animals  given  protective 
inoculation  did  well,  and  no  further  deaths  have  been 
reported. 

A  case  supposed  to  have  been  symptomatic  anthrax  was 
reported  in  Leominster  in  July,  in  a  cow ;  but  upon  investi- 
gation it  was  thought  that  she  died  from  being  overheated. 

Texas  Fever. 

There  has  not  been  an  outbreak  of  Texas  fever  in  Massa- 
chusetts since  the  summer  of  1902.  During  the  summer 
months  any  cattle  that  are  brought  from  infected  districts  in 
the  west  for  slaughter  are  forbidden  by  law  to  be  driven 
upon  the  highways  in  this  State.     If  any  Texas  cattle  are 
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brought  here,  the  railroad  company  is  obliged  to  run  the 
cars  containing  them  on  side  tracks  directly  to  the  abattoirs. 
As  cattle  from  the  quarantined  districts  are  sometimes 
brought  to  the  Brighton  abattoir  during  the  summer  months, 
no  one  is  allowed  to  drive  any  neat  cattle  upon  the  abattoir 
premises  unless  they  are  intended  for  immediate  slaughter. 

Early  in  September  a  man  in  Wellesley  drove  5  cows, 
which  he  was  taking  from  Brighton  to  Wellesley,  through 
the  abattoir  grounds,  with  the  intention  of  shipping  them 
later  to  Hancock,  N.  H.  The  main  road  was  being  repaired, 
and  in  order  to  get  them  on  another  road  he  used  the  abat- 
toir grounds  as  a  short  cut.  These  cattle  were  therefore 
quarantined  upon  the  premises  of  the  Wellesley  man  for 
two  weeks,  in  order  to  be  sure  that  there  was  no  danger  of 
their  having  Texas  fever.  Nineteen  cows  and  a  bull  on  the 
same  premises  were  also  quarantined  for  the  same  length  of 
time,  in  order  to  be  sure  that  no  animals  were  moved  on  or 
off  the  premises.  It  was  so  late  in  the  season  that  there  was 
not  much  danger  from  these  cattle.  If  they  had  picked  up 
young  ticks  and  become  infected  with  Texas  fever,  it  would 
have  been  so  late  in  the  autumn,  by  the  time  any  young 
ticks  could  have  developed  into  adults  and  dropped  off  and 
laid  eggs,  that  frosty  weather  would  have  arrived  before  the 
eggs  could  have  hatched  ;  and  therefore  there  was  no  danger 
of  any  young  ticks  spreading  the  disease  to  the  cattle  with 
which  the  5  cows  that  had  been  exposed  were  kept. 

Two  weeks  later,  September  21,  10  head  of  interstate 
cattle,  which  were  being  driven  from  the  yards  of  the  New 
England  Dressed  Meat  and  Wool  Company,  in  Somerville, 
to  the  Brighton  market,  were  driven  onto  the  grounds  of 
the  Brighton  Abattoir  Company,  because  of  the  employee 
who  was  driving  them  not  understanding  the  law,  although 
posters  are  put  up  every  spring  on  the  premises  of  this 
company,  forbidding  persons  driving  any  cattle  through 
them.  These  cattle  were  sent  back  to  the  New  England 
Dressed  Meat  and  Wool  Company's  yards  and  held  in  quar- 
antine for  two  weeks.  At  the  end  of  that  time,  as  they 
were  healthy,  they  were  tested  with  tuberculin  and  released, 
and  allowed  to  be  sold  at  Brighton  October  5.     While  there 
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was  little  or  no  fear  of  any  bad  results  ensuing  through  these 
misanderstandings  of  the  law  in  relation  to  Texas  fever,  at 
the  same  time,  eternal  vigilance  is  the  price  of  good  health 
amoDg  our  live  stock,  and  the  only  way  to  ensure  it  is  by 
enforcing  these  laws  and  the  necessary  rules  and  regula- 
tions for  protecting  it. 

Hemorbhaoig  Septic jsmi a. 

In  connection  with  hemorrhagic  septicaemia,  other  septic 
infections  may  be  included,  where  the  cause  of  the  infection 
is  not  altogether  clear.  Hemorrhagic  septicaemia  was  first 
described  by  Dr.  M.  H.  Reynolds  of  Minnesota,  three  or 
four  years  ago,  and  is  a  fonn  of  blood  poisoning  sometimes 
found  among  cattle  of  various  ages.  What  was  formerly 
called  the  '^corn-stalk  disease"  in  the  west  a  number  of 
years  ago  is,  in  all  probability,  a  variety  of  septicaemia. 

Several  outbreaks  of  this  disease,  or  sicknesses  resembling 
it,  have  occurred  during  the  past  year.  In  May  the  in- 
spector of  animals  of  Princeton  reported  a  number  of  sick 
cows  kept  upon  a  farm  where  the  hay  grown  had  been 
expended  during  the  winter,  and  the  animals  were  being  fed 
upon  baled  clover  hay  from  the  west ;  3  died  out  of  a  herd 
of  20.  Dr.  Frothingham  made  autopsies  upon  2,  and 
secured  cultures,  but  did  not  succeed  in  isolating  the  germ 
of  the  disease,  which  is  known  as  the  bacillus  bovi  septicus; 
but  he  believed  the  trouble  to  have  been  this  disease,  or 
something  similar. 

Last  June,  at  one  of  the  colonies  for  feeble-minded  boys, 
in.Templeton,  a  number  of  fine  heifer  calves  three  or  four 
months  old,  which  were  being  raised,  died  with  what  was 
evidently  a  septic  infection  of  some  kind.  The  Chief  of  the 
Cattle  Bureau  visited  the  farm,  with  Dr.  A.  S.  Cleaves  of 
Gardner,  June  14;  saw  2  calves  that  were  already  dead, 
and  in  order  to  get  fresh  specimens  killed  a  sick  calf  and 
made  an  autopsy.  The  posterior  pharyngeal  lymphatic 
glands  and  mediastinal  lymphatic  gland  were  enlarged,  and 
there  was  a  gelatinous  mass  of  yellowish  material  on  a 
portion  of  the  mesentery  supporting  the  duodenum;  the 
calf  also  had  pneumonia,  but  this  may  have  been  due  to 
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mechanical  irritation  of  the  lungs,  as  it  had  been  given 
some  Epsom  salts  in  water,  and  may  have  gotten  some 
down  the  trachea.  Specimens  from  the  spleen,  kidneys, 
lungs,  posterior  pharyngeal,  mediastinal  and  mesenteric 
lymphatic  glands,  and  also  some  .of  the  gelatinous  material 
spoken  of,  were  taken  to  Dr.  Frothingham.  He  obtained 
cultures  of  two  different  organisms,  either  one  of  which 
would  produce  a  fatal  septicaemia  in  rabbits  or  guinea  pigs, 
killing  them  in  from  one  to  three  days.  One  of  the  forms 
of  bacteria  obtained  resembled  the  bacillus  bovi  septicus. 

In  August,  out  of  10  young  cattle  ranning  in  a  pasture 
in  Uxbridge,  7  died.  Dr.  W.  T.  White  investigated  the 
outbreak,  and  found  that  6  had  been  dead  several  days, 
and  were  so  far  decomposed  that  post-mortem  examinations 
on  them  would  have  been  of  no  value.  One  that  had  re- 
cently died  was  opened ;  the  intestines  were  found  to  be 
inflamed,  and  the  walls  were  studded  with  small,  black, 
shot-like  bodies.  These  were  taken  to  the  Harvard  Medi- 
cal School  and  examined  by  Dr.  Frothingham,  who  was 
inclined  to  think  that  the  animal  had  hemorrhagic  septi- 
caemia. Dr.  White  could  not  state  whether  all  the  animals 
died  from  the  same  cause,  but  the  probabilities  are  that  all 
were  similarly  affected. 

In  March  a  farmer  in  South  Duxbury  reported  that  his 
herd  of  11  cows  were  sick.  Dr.  White  investigated  this 
outbreak,  and  found  all  the  cows  to  be  suffering  from  some 
intestinal  trouble,  10  of  them  in  a  mild  way  from  diarrhoea, 
1  of  them  showing  symptoms  of  inflammation  of  the  bowels. 
The  cattle  had  been  sick  a  week  when  seen  by  Dr.  White. 
The  appearance  of  the  indisposition  occurred  soon  after 
opening  a  new  stack  of  hay.  It  is  not  unlikely  that  some- 
thing in  the  hay  or  food  disagreed  with  the  animals.  The 
disease  was  apparently  not  one  of  a  contagious  character. 
The  owner  reported  a  few  days  later  that  his  cattle  were 
recovering,  with  change  of  food  and  proper  care. 

March  4,  Dr.  P.  J.  Mahoney  reported  cases  of  sickness 
in  a  herd  of  cattle  on  a  fiarm  in  Northborough.  The  place 
was  visited  by  Dr.  Madison  Bunker  and  the  Chief  of  the 
Cattle  Bureau.     It  was  found  that  a  cow  and  a  bull  had  died 
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a  few  days  before,  and  that  another  cow  was  quite  sick. 
There  were  several  two-year-old  heifers  in  the  herd,  which 
the  owner  said  had  been  sick  but  had  recovered.  Part  of 
the  food  of  the  animals  was  corn  ensilage,  which  was  cut 
late  in  the  fall,  after  having  been  frost-bitten ;  and,  as  the 
result  of  the  intense  cold  of  the  winter,  the 'frost  had  pene- 
trated quite  a  way  into  the  silo.  As  the  owner  seemed  to 
have  plenty  of  hay  and  oat  straw,  he  was  advised  not  to 
feed  any  more  of  this  ensilage,  but  to  clean  out  the  silo  as 
soon  as  milder  weather  came,  and  plow  the  ensilage  into  the 
ground.  This  disease  was  probably  a  septic  pneumonia,  due 
to  an  organism  similar  to  that  producing  swine  plague  or  the 
corn-stalk  disease.  No  further  complaint  from  this  farm 
has  been  received,  and  it  is  supposed  that  no  more  trouble 

followed. 

Foot  and  Mouth  Disease. 

There  has  been  no  foot  and  mouth  disease  in  the  United 
States  since  the  last  cases  occurred  at  Wakefield,  in  August, 
1903,  but  an  occasional  echo  is  heard.  Cases  of  foot  and 
mouth  disease  were  repoited  during  the  spring  from  Shef- 
field, Holbrook  and  Carlisle.  When  investigated  by  agents 
of  the  Cattle  Bureau,  the  suspected  cattle  were  found  to  be 
suffering  with  ordinary  foot  rot. 

Takosis. 

At  the  time  of  the  report  made  a  year  ago  takosis  was 
spoken  of  as  an  infectious  disease  occurring  in  goats,  — 
especially  the  Angora  goat,  —  mentioned  in  the  nineteenth 
annual  report  of  the  United  States  Bui*eau  of  Animal  Indus- 
try. During  the  winter  and  spring  sick  goats  have  been 
reported  in  two  flocks,  one  at  Mansfield,  the  other  at  South- 
ville,  in  the  town  of  Holliston.  Investigation  by  Dr. 
Frothingham  has  not  enabled  him  to  decide  that  any  of 
these  animals  had  takosis.  It  was  also  thought  that  the 
trouble  might  be  due  to  a  stomach  worm  (strongylus  contor^ 
tus)  among  the  Southville  goats,  but  this  parasite  was  not 
found ;  if  present,  it  may  have  become  disorganized  in  the 
contents  of  the  stomach  after  the  goats  died,  too  long  an 
interval  having  elapsed  between  the  death  of  the  goats  and 
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the  autopsy  to  be  sure  whether  they  were  suffering  from  this 
parasite  or  not.  It  was  not  very  clear  at  iirst  what  the  ani- 
mals died  of,  but  it  may  possibly  have  been  partly  due  to 
change  of  food  and  climate. 

Some  people  seem  to  have  become  imbued  with  the  idea, 
from  reading  about  the  Angora  goat,  that  it  will  thrive 
without  any  care  and  upon  any  kind  of  food.  In  reality,  it 
is  doubtful  if  any  species  of  domestic  animal  will  thrive  if 
neglected  or  improperly  fed  ;  and  if  any  one  hopes  to  make 
a  success  of  the  goat  industry,  he  should  take  the  same  care 
of  and  feel  the  same  interest  in  the  goats  that  he  would 
in  any  other  live  stock. 

Mange  among  Horses. 

Mange  in  horses  has  been  more  common  during  the  past 
year  than  heretofore.  Cases  have  occurred  in  North  Attle- 
borough,  Grafton,  Milford  and  Chelmsford.  It  would  seem, 
therefore,  to  be  more  widely  spread  than  at  the  time  of  the 
report  made  a  year  ago. 

An  animal  slightly  affected  and  in  good  condition  readily 
yields  to  treatment.  The  parasite  can  be  killed  with  prepa- 
rations of  lard  and  sulphur,  or  kerosene  emulsion,  or  a  solu- 
tion of  sulpho-naphthol  and  water.  Old  horses  having  the 
disease  and  neglected  by  the  owners  become  so  run  down  as 
to  be  practically  worthless.  One  repoited  in  Grafton  died, 
and  the  one  in  Chelmsford  was  sent  by  the  owner  to  the 
rendering  works  to  be  killed. 

Stalls  where  horses  with  mange  have  been  kept  should  be 
disinfected,  and  harnesses  and  utensils  should  also  be 
cleansed  and  disinfected  when  an  animal  with  mange  is 
killed  and  replaced  by  a  healthy  horse. 

Contagious  Ophthalmia. 

During  the  summer  there  was  an  outbreak  of  a  form  of 
contagious  ophthalmia  among  neat  cattle.  The  first  cases 
were  reported  from  Westborough ;  it  also  occurred  in  ad- 
joining towns,  and  later  a  herd  was  reported  as  affected  in 
Needham. 

This  disease  was  first  described  as  keratitis  contagiosa  by 
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Dr.  F.  S.  Billings,  when  he  was  connected  with  the  Nebraska 
University  in  1889.  It  has  apparently  not  been  infrequent 
in  the  west  during  the  past  summer,  as  the  veterinary 
column  of  the  ^* Breeders'  Gazette"  has  had  a  number  of 
inquiries  from  subscribers,  asking  what  to  do  for  cattle 
having  trouble  with  the  eyes.  Dr.  Billings  speaks  of  the 
disease  as  causing  considerable  fever;  much  pain  in  the 
eyes,  apparently ;  a  loss  of  appetite ;  and  a  shrinking  in 
the  quantity  of  milk  given,  where  it  attacks  milch  cows. 

The  cases  observed  in  Massachusetts  during  the  past  sum- 
mer do  not  seem  to  have  caused  the  animals  any  trouble 
beyond  weakness  of  the  eyes,  and  blindness  in  bad  cases 
where  both  eyes  were  affected.  The  appetite  seemed  to  be 
good,  and  there  was  little  or  no  diminution  in  the  quantity 
of  milk  given  by  the  cows  which  had  the  disease.  Most  of 
the  animals  had  it  in  one  eye.  The  eye  appeared  weak, 
tears  running  from  it,  and  the  cornea  was  cloudy  and 
opaque.  In  very  bad  cases  the  anterior  chamber  appeared 
to  be  yellow,  as  though  containing  pus,  and  occasionally 
the  cornea  would  become  ulcerated. 

It  did  not  seem  to  be  a  disease  that  was  sufficiently  seri- 
ous to  call  for  quarantine  measures.  The  treatment  indi- 
cated is  to  keep  animals  affected  in  a  dark  stable  while  the 
attack  lasts,  bathing  the  eyes  twice  a  day  with  a  saturated 
solution  of  boric  acid  in  warm  water.  It  is  better  to  use 
absorbent  cotton,  which  can  be  thrown  away  and  burned, 
using  a  different  bit  for  each  animal,  rather  than  to  use  a 
sponge,  which  may  be  unclean  and  contain  all  kinds  of 
germs.  When  the  cornea  is  ulcerated,  powdered  boric 
acid,  two  parts  with  one  part  of  calomel  mixed  together, 
may  be  blown  onto  the  ulcerated  sur&ce  once  or  twice  a 
day.  In  most  of  the  cases  where  this  trouble  occurred  it  is 
not  likely  that  the  owners  took  even  as  much  pains  with  the 
animals  as  has  been  recommended  above. 

At  the  time  of  the  outbreak  of  contagious  ophthalmia  the 
following  letter  was  written  to  the  Attorney-General,  not 
altogether  to  find  out  what  authority  the  Chief  of  the  Cattle 
Bureau  had  in  this  particular  outbreak,  which  did  not  seem 
to  call  for  any  special  interference  from  him,  but  more  with 
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a  view  to  ascertain  what  authority,  if  any,  he  would  have 
if  some  more  serious  disease  appeared  among  the  live  stock 
of  the  State  which  was  not  specified  as  a  contagious  disease 
in  section  28  of  chapter  90  of  the  Revised  Laws. 

Boston,  Mass.,  July  U,  1904. 
Hon.  Herbert  Parker,  AUomey-OenercUy  State  Houses  Boston, 

Sir:  —  Chapter  90  of  the  Revised  Laws  refers  to  the  conta- 
gious diseases  of  animals ;  section  28  specifies  what  contagious 
diseases  are  recognized  within  the  meaning  of  this  act ;  section 
4  of  chapter  90  of  the  Revised  Laws,  as  amended  by  section  3 
of  chapter  116  of  the  Acts  of  1902,  provides  that  the  Chief  of 
the  Cattle  Bureau,  with  the  approval  of  the  Governor  and 
Council,  may  from  time  to  time  make  orders  and  regulations 
relative  to  the  prevention,  suppression  and  extirpation  of  con- 
tagious diseases  of  domestic  animals. 

I  would  be  very  much  obliged  to  you  if  you  would  inform 
me  how  much  power  the  Chief  of  the  Cattle  Bureau  has  to 
issue  rules  and  regulations  for  the  prevention,  suppression, 
extirpation,  etc.,  of  a  contagious  disease  not  recognized  as 
such  by  the  act  relating  to  contagious  animal  diseases. 

For  example,  at  the  present  time  a  disease  of  the  eye  has 
appeared  among  cattle  in  the  town  of  Westborough,  apparently 
of  a  contagious  character,  spoken  of  by  some  writers  upon 
veterinary  matters  as  enzootic  ophthabnia^  and  by  others  as 
contagious  keratitis.  While  it  does  not  seem  to  be  dangerous 
to  cattle  or  a  menace  to  the  health  of  the  human  family,  never- 
theless, it  may  prove  very  troublesome  to  some  cattle  owners, 
and  occasionally  deprive  an  animal  of  the  sight  of  one  or  both 
eyes.  I  am,  therefore,  anxious  to  know  what  authority  I  have, 
if  any,  for  quarantining,  isolating  and  forbidding  the  sale  of 
animals  from  herds  where  the  disease  exists,  until  the  danger 
of  conveying  it  is  over. 

Very  respectfully,  your  obedient  servant, 

Austin  Peters, 

Chief  of  Cattle  Bureau. 
The  following  reply  was  received :  — 

Boston,  Oct.  10, 1904. 
Austin  Peters,  Esq.,  Chief  of  the  Cattle  Bureau. 

Dear  Sir:  —  Your  letter  of  July  19  calls  for  my  opinion 
upon  the  question  whether  a  disease  of  the  eye,  known  as  enzo- 
otic  ophthalmia^  which  has  attacked  certain  cattle  in  the  town 
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of  Westborough,  is  a  contagioaB  disease  within  the  meaning  of 
the  definition  of  that  term  contained  in  Revised  Laws,  chapter 
90,  section  4.  The  disease  in  question  is  stated  to  be  appar- 
ently contagions,  but  not  dangerous  to  the  animals  attacked  by 
it  or  to  the  health  of  persons  who  may  be  brought  into  contact 
with  it.  Upon  these  facts  you  inquire  specifically  whether 
there  is  any  legal  authority  in  the  chapter  above  referred  to,  as 
amended  by  Statutes  of  1902,  chapter  116,  section  3,  for  iso- 
lating and  forbidding  the  sale  of  animals  from  herds  where 
such  disease  exists,  until  the  danger  of  contagion  is  over. 

Assuming  that  the  disease  in  question  is  in  no  respect  dan- 
gerous to  mankind,  I  am  of  opinion  that  you  have  no  jurisdic- 
tion in  the  premises.  The  evident  purpose  of  the  statute  was 
to  protect  and  preserve  the  health  of  persons  purchasing  the 
several  products  derived  from  domestic  cattle;  and  it  was  not 
intended  to  relieve  the  owner  of  cattle  from  the  responsibility 
of  their  care  and  maintenance  or  to  preserve  the  health  of  the 
cattle  themselves.  The  diseases  specifically  enumerated  in  sec- 
tion 28  of  chapter  90  of  the  Revised  Laws  appear  to  be  conta- 
gious diseases  which  aSect  the  products  derived  from  cattle, 
either  milk  or  meat,  and  through  them  the  health  and  safety 
of  the  persons  by  whom  they  are  consumed.  The  powers 
vested  in  the  officers  of  the  Cattle  Bureau,  in  the  case  of  the 
contagious  diseases  enumerated  in  the  statute,  are  very  broad, 
and  for  that  reason  are  not,  in  my  opinion,  to  be  extended  by 
implication  to  diseases  other  than  those  specifically  mentioned 
in  section  28. 

Very  truly  yours,  Herbert  Parker, 

Attorney-  General. 

It  appears  from  the  above  that  only  the  diseases  specified 
as  contagious  within  the  meaning  of  the  act  can  be  legally 
dealt  ^vith  by  the  Chief  of  the  Cattle  Bureau. 

flange  among  horses  and  dogs  is  more  prevalent  than 
formerly  in  Massachusetts.  Mange  among  cattle  is  causing 
a  great  deal  of  annoyance  and  inconvenience  to  cattle 
owners  in  the  west.  If  cattle  mange  should  appear  in  this 
State,  or  any  new  or  unthought-of  contagious  animal  disease, 
the  Chief  of  the  Cattle  Bureau  would  not  have  the  authority 
necessary  to  cope  with  an  emergency  of  this  kind.  The 
law  should  be  amended  so  as  to  include  some  of  these  other 
diseases,  in  case  an  emergency  called  for  State  control,  or 
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the  law  should  be  broad  enough  to  include  all  diseases  of 
domestic  animals  of  a  conmiunicable,  infectious  or  conta- 
gious nature. 

In  making  an  estimate  for  the  appropriation  needed  for 
the  use  of  the  Cattle  Bureau  during  the  ensuing  year,  the 
Auditor  has  requested  that  the  items  be  specified  under  the 
different  acts  calling  for  appropriations.  In  compliance 
with  his  request,  the  estimate  has  been  based  upon  the  fol- 
lowing provisions  of  the  law :  — 

Chapter  116  of  the  Acts  of  1902  provides  for  the  appoint- 
ment of  Chief  of  Cattle  Bureau,  with  a  clerk,  and  allows  for 
travelling  and  other  necessary  expenses,  including  extra 
clerks,  stenographers,  stationery,  printing  and  other  office 
expenses.  The  sum  of  $7,000  has  been  stated  as  the  amount 
necessary  for  this  purpose. 

Chapter  322  of  the  Acts  of  1903  provides  that  tuberculin 
tests  upon  animals  brought  into  Massachusetts  from  without 
the  State  shall  be  made  free  of  expense  to  citizens  of  this 
Commonwealth.  The  sum  estimated  as  needed  for  this 
purpose  is  $12,000,  if  the  expense  of  maintaining  the  quar- 
antine stations  at  Brighton,  Watertown  and  Somerville  is 
included  as  coming  under  the  provisions  of  this  act. 

For  the  extermination  of  contagious  diseases  among  do- 
mestic animals,  as  provided  for  in  chapter  90  of  the  Revised 
Laws,  it  is  believed  that  $65,000  could  be  spent  to  good 
advantage  in  endeavoring  to  still  further  diminish  contagious 
animal  diseases  in  this  State.  The  total  amount  estimated, 
therefore,  is  $84,000. 

Respectfully  submitted, 

AUSTIN  PETERS, 

Chief  of  CcUtle  Bureau. 
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REPORT. 


In  reviewing  the  work  of  the  Dairy  Bureau  for  the  past 
few  years  one  can  but  notice  the  different  conditions  which 
it  has  been  called  upon  to  meet,  particularly  along  the 
line  of  police  duties.  In  its  early  history  the  larger  part  of 
the  work  was  in.4:he  prosecution  of  oleomargarine  dealers. 
Later,  renovated  butter  came  to  the  front ;  this  was  followed 
by  a  curtailment  in  the  oleomargarine  trade.  Last  year  vio- 
lations of  the  renovated  butter  law  reached  a  climax,  and 
when  it  was  found  that  the  law  was  being  enforced  the  dealers 
became  more  law-abiding,  until  to-day  we  have  a  healthier 
condition  of  law  observance  on  the  part  of  both  oleomargarine 
and  renovated  butter  dealers  than  we  have  had  for  some 
years.  Another  phase  of  work  has  appeared  this  year,  as  a 
result  of  which  we  have  had  55  cases  in  court  for  the  adul- 
teration of  cream  with  formaldehyde. 

During  the  four  years  next  preceding  the  one  covered  by 
this  report  there  were  many  violations  of  law  discovered,  and 
these  seemed  to  increase  in  number,  though  varying  in  kind, 
until  last  year  the  maximum  of  cases  in  court  (289)  was 
reached.  The  annual  number  of  inspections  has  also  con- 
stantly increased,  until  this  year,  the  State  being  covered 
more  systematically  and  thoroughly  than  ever  before,  we 
have  found  but  168  cases  of  violation  of  law  to  enter  in 
court. 

The  matter  of  educational  work  has  been  entered  into 
more  folly  than  formerly,  with  future  promise  of  increased 
work  along  that  line ;  and  the  Bureau  has  purchased  special 
equipment  for  the  purpose  of  giving  stereopticon  lectures 
and  instruction  upon  questions  relating  to  better  production, 
care,  handling  and  a  more  rational  consumption  of  dairy 
products. 
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There  has  been  but  one  change  in  the  membership  of  the 
Bureau.  Mr.  A.  M.  Lyman,  whose  term  as  a  member  of 
the  Board  of  Agriculture  expired  in  January,  became  no 
longer  eligible,  and  was  succeeded  by  Dr.  Henry  E.  Paige. 
Mr.  C.  D.  Richardson  has  continued  as  chairman  and  Mr.  P. 
M.  Harwood  as  general  agent.  Mr.  A.  W.  Lombard  has 
been  regularly  employed  as  agent,  and  five  others  have  been 
temporarily  employed,  as  occasion  required.  Most  of  the 
chemical  work  has  been  done  by  Dr.  B.  F.  Davenport, 
although  three  other  chemists  have  been  incidentally  em- 
ployed in  some  of  the  oleomargarine  cases. 

The  general  agent  has  acted  as  judge  in  special  dairy  tests 
at  two  fairs,  Sturbridge  and  Palmer ;  and,  Iff^  special  appoint- 
ment by  the  Governor,  was  sent  as  delegate  to  the  Pure 
Food  Congress  at  St.  Louis,  September  26  to  October  1, 
inclusive. 

The  work  of  the  year  has  been  as  follows  :  — 

Total  number  of  inspections, •6,594 

Xumber  of  inspections  where  no  samples  were  taken,    .         .  4,456 
Number  of  samples  of  butter  and  oleomargarine,  nearly  all 

purchased, ...  887 

Number  of  samples  of  milk  and  cream, 270 

Cases  in  court, 168 

Meetings  addressed  by  the  general  agent,       ....  28 

Meetings  addressed  by  the  chairman  of  the  Bureau,        .        .  15 


Cases  prosecuted  during  the  year,  by  months  and  courts, 
with  law  violated,  and  results,  are  as  follows  :  — 


COITBT. 

Month. 

Nom- 
ber. 

Law  violAted. 

Oon- 
rictad. 

Dls- 

Lowell,  . 
Quincy,  . 
Cambridge,     . 
Maiden,  . 

January, 
Januarj', 
January, 
January, 

4 
4 
5 
2 

Oleomargarine, 
Renovated  butter,  . 
Renovated  butter, . 
Renovated  butter, . 

4 
4 
5 

2 

(Ill 

*  Nineteen  extra  samples  were  taken  daring  inspections,  therefore  this  total  is 
nineteen  less  than  the  sum  of  the  next  three  items. 
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OcycBT. 

Month. 

dum- 
ber. 

LawTioIated. 

Con- 
victed. 

Dla- 
chariged. 

Haverhill, 

January ,     . 

5 

Renovated  butter,  . 

2 

Abington, 

February,    . 

2 

Renovated  butter,  . 

- 

2 

Waltham, 

February,    . 

2 

Oleomargarine, 

2 

"" 

New  Bedford, . 

February,    . 

20 

Renovated  butter,  . 

20 

- 

Newburyport, . 

February,    - 

4 

Renovated  butter,  . 

4 

— 

Atdeborough, . 

March, 

2 

Renovated  butter,  . 

2 

- 

Brockton, 

March, 

6 

Renovated  butter,  . 

6 

— 

Worcester, 

March, 

4 

Renovated  butter,  . 

4 

— 

Lowell,   . 

April, 

2 

Renovated  butter,  . 

2 

— 

Taunton, 

April, 

2 

Renovated  butter,  . 

2 

— 

Gloucester, 

May,  . 

2 

Renovated  butter,  . 

2 

— 

Clinton,  . 

May,  . 

1 

Oleomargarine, 

1 

— 

Lowell,  . 

May,  . 

1 

Oleomargarine, 

1 

- 

Worcester, 

June, . 

8 

Oleomargarine, 

3 

— 

Waltham, 

June,  . 

1 

Oleomargarine, 

1 

— 

Lowell,  . 

June,  . 

2 

Oleomargarine, 

2 

- 

Boston,    . 

June,  . 

3 

Oleomargarine, 

3 

- 

Lowell,  . 

June,  . 

1 

Oleomargarine, 

1 

— 

Boston,   . 

June,  . 

8 

Milk,     . 

8 

- 

Lawrence, 

August, 

1 

Oleomargarine, 

1 

- 

Chelsea, . 

August, 

2 

Renovated  butter,  . 

2 

— 

Lawrence, 

September, . 

9 

Milk,     . 

9 

- 

Worcester, 

September, . 

2 

Oleomargarine, 

2 

- 

Cottage  City,  . 

September, . 

5 

Milk,     . 

5 

- 

Kew  Bedford, . 

October, 

14 

Milk,     . 

14 

- 

Fall  River, 

October, 

12 

Milk,     . 

12 

- 

332 


BOARD  OF  AGRICULTURE.    [Pub.  Doc. 


Coosr. 

Montli. 

Nam- 
ber. 

LftWTk>]«ted. 

Oon- 
vtoted. 

Dit- 
ctuuved. 

Atdeborough, . 
New  Bedford, . 
Plymouth, 
New  Bedford, . 
New  Bedford, . 
Worcester, 

October, 
November, . 
November, . 
December,  . 
December,  . 
December,  . 

14 
4 

7 

10 
1 
4 

Milk,     . 
Milk,     . 
Milk,     . 

Renovated  butter,  . 
Oleomargarine, 
Renovated  butter,  . 

14 

4 
7 
10 
I 
4 

- 

168 

166 

2 

The  charges  in  the  several  cases  in  court  for  the  year  have 
been  as  follows  :  — 


Selling  renovated  butter  in  unmarked  packages, 

Oleomargarine  in  imitation  of  yellow  butter. 

Oleomargarine  served  in  restaurants  without  notifying  guests, 

Milk  adulterated, 

Milk  below  standard, 


Total, 


73 
20 
2 
55 
18 


168 


The  following  is  a  list  of  inspections  without  samples  and 
the  number  of  samples  taken  in  the  years  1900-1904  inclu- 


sive : 


Tkab. 


1900, 
1901, 
1902, 
1903, 


1904, 


Totals,   . 
Averages, 


Inipectiont 
wlthoat 
Samples. 


Samptot 
taken. 


826 

911 

1.078 

1,395 

1.157 


5.867 
1,073+ 
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The  following  is  a  list  of  the  number  of  cases  entered  in 
court  and  also  the  number  of  convictions  secured  in  the 
years  1900-1904  inclusive :  — 


Convictions. 


1900, 
1901, 
1902, 
1903, 


1904, 


Totals, 


Average  convictioiiB, 


Oleomargarine  . 

The  oleomargarine  situation  is  always  a  matter  of  public 
interest.  Considered  on  its  merits,  oleomargarine  is  one 
thing;  as  a  counterfeit  of  butter,  it  is  quite  another.  As 
showing  the  effect  of  the  United  States  law  of  1902,  the  fol- 
lowing figures  are  of  interest.  The  total  output  of  oleomar- 
garine in  the  United  States  for  the  year  ending  June  30, 
1902,  was  126,316,472  pounds;  while  that  for  the  year 
ending  June  30,  1904,  was  48,071,480  pounds.  Of  this  lat- 
ter amount,  only  1,639,102  pounds  paid  the  ten-cent  tax 
as  colored  goods.  AlS  showing  the  combined  effect  of  the 
United  States  law  and  the  enforcement  of  the  State  laws,  the 
whole  number  of  licenses  as  per  last  year's  report  was  352  ; 
this  year  151,  — a  foiling  off  of  201 ;  a  shrinkage  of  76 -|-  per 
cent  in  the  number  of  ''colored "  and  of  55 —  percent  in  the 
number  of  '*  uncolored"  licenses. 

Notwithstanding  this  decrease,  and  the  fact  that  oleomar- 
garine can  be  sold  uncolored  under  certain  restrictions  in 
this  State,  there  have  been  attempts  to  violate  the  laws,  both 
State  and  national.  Three  Rhode  Island  factories  tried  this 
in  the  early  part  of  the  year.     Some  of  our  chemists  sue- 
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ceeded  in  discovering  the  presence  of  extraneous  coloration, 
and  the  Bureau  immediately  set  about  prosecuting  the  dealers 
for  selling  oleomargarine  in  imitation  of  yellow  butter.  This 
was  followed  by  the  United  States  Internal  Revenue  Depart- 
ment taking  action,  with  the  result  that  two  of  the  factories 
went  out  of  business,  the  other  apparently  mending  its  ways. 
Obviously,  this  is  a  business  that  will  bear  watching  at  all 
times. 

The  number  of  persons  who  paid  a  United  States  tax  the 
past  three  years  is  shown  by  the  following  table :  — 


TIAS8  B9DIXO  Juirc  80. 

Wholesale. 

RetaU. 

1903  (colored), 

1 

24 

1903  (uncolored), 

7 

314 

1904  (colored), 

- 

17 

1904  (uncolored), 

9 

326 

Current  year  (colored),          .... 

- 

4 

Current  year  (uncolored),      .... 

9 

138 

Renovated  Butter. 

Undoubtedly  butter  will  and  should  be  renovated,  as  long 
as  an  inferior  article,  whether  improperly  made  or  improp- 
erly kept,  exists.  The  business  has  grown,  until,  according 
to  Secretary  Wilson's  report,  54,000,000  pounds  was  the 
product  of  the  year  ending  June  30,  1904.  Much  of  this  ia 
sold  in  such  form  that  there  can  be  no  mistaking  what  it  is ; 
sometimes,  however,  it  is  sold  for  butter,  put  up  in  plain, 
unmarked  wrappers.  This  latter  method  the  law  expressly 
forbids,  and  our  prosecutions  have  been  where  such  prac- 
tices occur ;  and  never,  during  the  last  two  years,  have  we 
put  a  case  in  court  where  there  were  not  two  or  more  viola- 
tions of  the  law,  tending  to  show  that  it  was  the  actual 
practice  of  the  offender,  and  not  an  accident. 
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Educational. 

As  has  already  been  intimated,  the  Bureau  is  doing  what 
it  can  to  educate  towards  the  production  of  clean  milk,  to 
better  methods  of  handling,  and  to  a  better  care  of  milk 
and  its  products  in  the  hands  of  the  purchaser.  We  have 
endeavored  to  lose  no  opportunity  to  enforce  this  idea  upon 
the  public.  We  believe  there  is  improvement  year  by  year, 
but  recognize  that  there  is  room  for  more. 

The  producer  naturally  thinks  that,  if  he  could  get  a 
better  price  for  his  milk  product,  he  could  then  afford  to 
take  more  pains  with  it,  which  is  undoubtedly  true ;  and  the 
consumer  owes  it  to  himself,  to  his  family  and  to  the  wel- 
fiure  of  everybody,  not  so  much  to  question  the  price  of 
milk  and  cream,  within  certain  limits,  as  to  insist  upon  its 
quality  and  condition.  No  one  ought  to  expect  milk  con- 
taining 5  per  cent  fat  for  the  same  price  as  that  containing 
3.7  per  cent  fat.  The  producer  ought  to  be  able  to  sell  his 
milk  on  its  merits,  just  the  same  as  the  dry  goods  merchant 
does  his  cloth;  and  this  should  apply  to  freedom  from 
deleterious  bacteria,  as  well  as  to  &t  content.  It  seems  as 
though  an  adjustment  of  prices  along  this  line  would  assure 
to  the  consumer  clean  milk,  and  give  the  producer  encourage- 
ment to  produce  better  goods,  and  also  a  fair  remuneration 
for  his  labor. 

At  the  same  time,  it  should  be  recognized  that  there  is 
more  than  one  way  to  increase  income  ;  and  that  clean  milk, 
clean  cream  and  first-class  butter  or  cheese  will  increase 
consumption,  and  thereby  enlarge  the  market  for  these  most 
desirable  articles  of  food.  Many  a  business  man  has  suc- 
ceeded by  increasing  his  production  to  a  paying  point 
without  increasing  the  price. 

Habits  of  cleanliness  are  not  so  expensive  as  they  are 
hard  to  form ;  but,  when  once  formed,  it  is  believed  that 
they  pay  for  themselves  in  one's  increased  standing,  repu- 
tation, improved  physical  health,  mental  power  and  moral 
worth ;  all  of  which  contribute  not  only  to  happiness,  but 
increase  earning  power  as  well. 

Much  of  the  cream  brought  into  our  market  to-day  comes 
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from  without  the  State.  Most  of  this  is  pasteurized  cream. 
In  a  smaller  way  a  still  better  product  is  produced  under 
superior  sanitary  conditions,  such,  in  fiEU^t,  that  the  cream 
keeps  readily  ten  or  more  days,  and  with  no  other  treatment 
than  to  keep  it  sufficiently  cool  and  tightly  sealed.  Some 
dealers  warrant  such  cream  to  keep  sweet  two  weeks,  if  held 
at  or  below  50^  Fahrenheit.  The  use  of  bottles,  in  sizes 
suited  to  the  wants  of  the  customer,  in  handling  milk  or 
cream,  is  of  great  advantage :  first,  because  standard  milk 
thus  put  up  must  still  analyze  to  law  requirements  ;  second, 
because  of  convenience  in  handling ;  third,  milk  or  cream 
put  up  in  such  manner  need  not  be  opened  until  ready  for 
use ;  ana  the  consumer  who  wants  the  best  of  milk  will 
never  unseal  a  can  or  bottle  until  it  is  wanted,  and  will  not 
allow  unsealed  bottles  of  milk  or  cream  to  stand  in  or  out 
of  a  refrigerator  for  any  considerable  length  of  time. 

It  should  not  be  overlooked  that  we  are  only  a  little  more 
than  twenty-four  hours  distant  from  the  great  milk-pro- 
ducing centre  of  our  country,  where  the  cost  of  production 
is  less  than  here ;  and  that  the  day  has  now  arrived  when 
sanitarily  produced  cream  can  be  shipped  long  distances, 
and  in  such  condition  that  it  will  keep  sweet  a  week  or 
more  after  arrival,  if  properly  cared  for.  Our  local  cream, 
however,  prepared  under  like  conditions,  is  good  for  some 
hours  or  days  longer,  and  our  cost  of  transportation  less. 
Massachusetts  to-day  does  not  send  beyond  New  England 
and  New  York  State,  except  for  pasteurized  cream,  some 
thousands  of  gallons  of  which  are  brought  from  Iowa ;  but 
she  does  send  considerable  sums  of  money  to  her  neighbors 
for  cream  which  keeps  well,  for  the  reasons  above  given, 
and  which,  much  of  it,  could  be  profitably  produced  within 
our  own  borders.  It  seems  as  if  Massachusetts  producers 
could  get  a  larger  share  of  this  trade  if  they  pushed  for  it. 

The  chairman  of  the  Bureau  has  delivered  fifteen  and  the  gen- 
eral agent  twenty-eight  lectures,  bearing  upon  dairy  topics, 

during  the  year. 

Butter. 

There  has  been,  according  to  the  best  reports  available,  a 
large  increase  in  the  annual  production  of  butter  in  this 
country,  —  probably  ten  per  cent  and  possibly  more  in  the 
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last  two  years.  Ten  per  cent  of  the  product  of  June  30, 
1902,  to  June  30,  1903,  which  was  estimated  at  1,500,- 
000,000  pounds,  would  amount  to  150,000,000  pounds; 
the  falling  off  of  the  oleomargarine  product  of  78,000,000 
pounds,  which  it  took  an  equal  amount  of  butter  to  replace, 
would  leave  a  net  increase  of  72,000,000  pounds  of  butter 
for  the  year  1903-1904  to  dcfpress  the  market.  Then,  too, 
the  54,000,000  pounds  of  renovated  butter,  elsewhere  re- 
ferred to,  comes  much  nearer  competition  with  creamery 
butter  than  would  that  which  was  renovated.  This  accounts 
to  a  considerable  extent  for  the  ruling  low  price,  and  argues 
that  the  fiumer  has  not  only  had  a  larger  market  for  his 
butter,  but  the  consumer  has  not  been  obliged  to  pay  an 
extra  price  for  it. 

The  following  table  shows  the  extreme  quotation  for  the 
best  fresh  creamery  butter  in  a  strictly  wholesale  way  in 
the  Boston  market  for  the  last  eight  years :  — 


19«4. 

i»oa. 

IMS. 

1*01. 

!•••. 

18M. 

18M. 

18*7. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

Cents. 

CenU. 

Genu. 

Jaanaiy, 

22.70 

28.00 

26.0 

26.0 

29.5 

21.0 

22.6 

22.0 

February,    . 

24.60 

27.00 

28.6 

26.0 

26.0 

24.0 

21.6 

22.0 

March, 

24.10 

27.00 

29.0 

23.0 

27.0 

22.6 

22.0 

23.0 

April, . 

21.60 

27.60 

32.0 

22.0 

21.0 

21.0 

22.5 

22.0 

May,    . 

19.90 

22.60 

26.0 

19.6 

20.6 

19.0 

18.0 

18.0 

June,  . 

18.40 

22.75 

23.5 

20.0 

20.6 

19.0 

17.6 

16.0 

July,   . 

18.80 

20.60 

22.6 

20.0 

20.6 

19.0 

18.6 

16.6 

August, 

19.10 

20.00 

21.6 

21.0 

22.6 

21.6 

19.6 

19.0 

September,  . 

20.80 

22.00 

23.6 

22.0 

22.6 

23.6 

21.0 

22.0 

October, 

21.60 

22.60 

24.6 

21.6 

22.0 

24.0 

21.6 

22.6 

Noyember,  . 

24.10 

23.60 

27.0 

24.0 

26.0 

26.5 

21.0 

22.0 

December,   . 

26.70 

24.60 

28.6 

24.6 

26.6 

28.0 

21.0 

23.0 

Averages, 

21.73 

26.23 

26.0 

22.3 

23.6 

22.4 

20.5 

20.6 
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The  Chamber  of  Conunerce's  figures  regarding  the  butter 
business  in  Boston  for  1903  and  1904  are  as  follows :  — 


1904. 

Pounds. 

190S. 

PoDnds. 

On  hand  January  1, 

Receipts  for  the  year,          .... 

7,667,360 
65,436,207 

6,248,920 
64,347,056 

Total  supply, 

Exports,  deduct, 

63,002,564 
1,373,815 

60,595,976 
842,692 

Net  supply, 

Stock  on  hand  December  31,  deduct,   . 

61,628,749 
5,612,692 

59,753,284 
7,567,360 

Consumption,       ..... 

56,016,157 

52,186,924 

Milk. 

The  wholesale  price  of  milk  in  Boston  the  past  year  has 
been  the  same  as  in  1903,  and  with  but  few  exceptions  the 
retail  price  the  same.  If  the  condition  of  milk  as  it  leaves 
the  farm  or  arrives  in  the  market  is  on  the  whole  improving 
year  by  year,  it  is  largely  attributable  to  the  agitation  of 
the  clean  milk  question  by  those  especially  interested. 

As  to  violations  of  the  milk  laws,  this  department  has 
been  called  upon  to  do  more  work  than  usual.  In  conjunc- 
tion with  Dr.  Harrington  8  cases  were  brought  in  Boston, 
and  with  Milk  Inspector  Scanlon  of  Lawrence  9  cases  in  that 
city ;  55  cases  for  formaldehyde  in  cream  were  brought  in 
Cottage  City,  New  Bedford,  Fall  River,  Attleborough  and 
Plymouth. 

The  following  tables  show  the  wholesale  prices  of  milk  sent 
to  the  Boston  market  for  the  last  ten  years  :  — 
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Summer  Price. 


m 

Gross  Boston 
Price. 
Cents. 

"  Straight 

Price,"  Boston. 

Cents. 

Gross  to  Pro- 
ducer, Fifth 

Zone. 

Cents. 

Straight 

Price  to 

Producer, 

Fifth  Zone.* 

Cents. 

1805,  April  to  October,  . 

83 

•               ^ 

22 

- 

1896, 

«( 

f« 

S3 

- 

22 

- 

WSfl, 

«i 

II 

Sit 

- 

22 

- 

1898, 

•t 

If 

81 

- 

22 

- 

vm. 

ft 

ft 

31 

- 

22 

- 

1900, 

i< 

ft 

88 

- 

24 

- 

1901, 

«« 

f< 

33 

31 

24 

22 

1902, 

«t 

"{ 

36  in  April, 
July,  August, 

September. 
36  in  May, June. 

34  in  April, 

July,  August, 

September. 

33  in  May,  June. 

26 

25 
24 

19QS, 

«* 

• 

»7% 

85% 

28% 

26% 

1904, 

fi 

fl 

• 

87% 

35% 

28% 

26% 

Winter  Price. 


l»5-6,  October  to  April, 

87 

- 

26 

- 

1806-7,        " 

85 

- 

24 

- 

1887-8,        " 

8St 

- 

24 

- 

1898^,        " 

83 

- 

24 

- 

1899-0,        " 

83 

- 

24 

- 

1900-1,        "                 "     j 

37  to  January. 
85  to  April. 

s 

28  to  January. 
26  to  April. 

" 

1901-2,        •*                 "     j 

36 
40  in  December. 

34% 
38%  in  December. 

27 
31 

25.5 
29.5 

1902-3, 

S9^i 

87% 

80% 

29 

19«M, 

39% 

37% 

30% 

28% 

1904^, 

39% 

87% 

30% 

28% 

*  The  price  In  the  fifth  zone,  i.e.,  the  middle  territory.  Is  approximately  the  average 
price  which  the  producers  receive  for  their  milk. 

t  This  is  a  nominal  rather  than  an  actual  change.  With  the  dropping  of  the  Boston 
price  2  cents  the  distance  discount-schedule  was  also  lowered  2  cents,  so  that  producers 
received  the  same  price. 
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Expenses. 

The  following  is  a  classified  statement  of  the  expenses  for 
the  year :  — 

Boreaa :  compensation  and  trayelling  expenses,  •  (406  21 

Agents:  compensation, 1,584  75 

Agents :  trayelling  expenses  and  samples  purchased,  .  2,438  54 

(reneral  agent :  trayelling  and  necessary  expenses,  581  02 

Chemists:  analyses,  tests,  court  attendance,  1,100  00 
Printing  and  supplies,  including  new  outfit  for  educational 

work, 591  18 

Educational, 298  30 

Total $7,000  00 

P.  M.  HARWOOD, 

Oeneral  Agent. 

Accepted  and  adopted  as  the  report  of  the  Dairy  Bureau. 

GABLTON  D.  BIGHABDSON. 
JOHN  M.  DANPORTH. 
HEKBY  E.  PAIGE. 


FIRST  ANNUAL  REPORT 


OF  THE 


STATE    FORESTER. 


REPORT  OF  THE  STATE  FORESTER; 


To  the  General  Court. 

The  first  annual  report  of  the  State  Forester  covers  a 
period  of  less  than  six  months.  The  act  which^established 
the  office  did  not  go  into  effect  until  the  first  of  last  July. 
At  the  time  of  my  appointment  I  was  State  Forester  for 
Connecticut,  and  I  could  not  get  relieved  from  the  duties  of 
that  position  until  the  12th  of  August,  when  I  qualified  for 
the  position  in  Massachusetts ;  so  the  report  which  follows 
covers  only  the  time  between  the  12th  of  August  and  the 
3l8t  of  December,  1904. 

Course  in  Forestry  at  the  Agricultural  College. 

The  act  which  establishes  this  office  makes  it  the  duty  of 
the  State  Forester  to  give  such  a  course  of  instruction  to 
the  students  of  the  Massachusetts  Agricultural  College  on  the 
art  and  science  of  forestry  as  may  be  arranged  for  by  the 
trustees  of  the  college  and  the  forester.  I  have  arranged 
with  the  president  of  the  college,  Dr.  Henry  H.  Goodell, 
pending  the  sanction  of  the  Board  of  Trustees,  for  a  course 
of  twelve  lectures  and  two  field  exercises.  Several  of  these 
lectures  will  deal  with  forestry  in  general ;  the  others  will 
be  devoted  to  the  forest  problems  of  Massachusetts,  par- 
ticularly those  which  arise  in  connection  with  fiirm  wood 
lots,  these  being  the  most  appropriate  for  the  consideration 
of  agricultural  students. 

This  year  (1905)  the  course  will  be  given  in  February 
and  March ;  but  hereafter  it  will  probably  be  given  in  Jan- 
uary, in  order  that  special  students  taking  the  short  winter 
course  at  the  college  may  have  an  opportunity  of  getting 
some  instruction  in  forestry.  The  college  has  a  small  wood 
lot,  for  which  a  plan  of  management  will  be  prepared,  with 
the  assistance  of  the  students.     While  this  wood  lot  is  not  a 

*  House  Document,  No.  113,  1905. 
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typical  one,  still,  it  presents  some  of  the  problems  that  the 
students  are  likely  to  meet  with  in  the  management  of  their 
own  properties. 

Practical  Assistance  to  Owners  of  Woodlands. 

Section  2  of  the  act  provides  that  the  State  Forester  may, 
upon  suitable  request,  give  to  any  person  owning  or  con- 
trolling forest  lands  aid  or  advice  in  the  management  thereof, 
the  owner*being  liable  to  the  forester  for  the  necessary  ex- 
penses for  travelling  and  subsistence  incurred  by  himself  or 
his  assistants.  Up  to  the  date  of  this  report  fourteen  ap- 
plications for  practical  assistance  have  been  received.  These 
applications  represent  an  area  of  approximately  two  thou- 
sand acres.  Five  of  these  tracts  have  been  visited,  and 
advice  has  been  given  in  regard  to  their  management.  This 
included  the  marking  of  trees  for  removal,  in  improvement 
thinnings,  in  order  to  start  the  owner  on  the  right  track. 
The  winter  closed  in  before  more  work  along  this  line  could 
be  accomplished. 

While  the  act  gives  the  forester  no  authority  on  State 
lands,  it  does  make  his  services  available  to  the  State  as 
well  as  to  private  owners.  Inquiries  have  been  received 
relative  to  this  matter  from  the  commission  in  charge  of  the 
Mount  Tom  Reservation,  and  I  hope  that  other  reservations 
will  follow  suit;  for  practical  work  of  this  kind  on  State 
lands  should  be  the  special  duty  of  the  State  Forester. 

In  order  to  make  the  offer  of  the  State  in  this  matter 
better  known,  a  circular  letter  has  been  printed,  setting 
forth  the  conditions  under  which  the  work  may  be  done, 
and  it  is  being  distributed  among  those  likely  to  be  inter- 
ested. A  copy  of  this  circular  is  here  given.  It  is  hoped 
that  in  response  to  this  circular  the  advice  of  the  forester 
will  be  sought  more  frequently. 

In  this  connection  a  plan  of  co-operation  between  this 
office  and  the  United  States  Bureau  of  Forestry  has  been 
arranged.  Applications  for  practical  assistance  made  to  the 
United  States  Bureau  of  Forestry  by  owners  of  woodlands  in 
Massachusetts  will  be  referred  to  the  State  Forester,  or  such 
portions  of  them  as  he  may  be  able  to  take  care  of.     The 
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United  States  Bureau  of  Forestry  will  assist  him  in  the 
tabulation  of  data  taken  in  the  course  of  forest  work,  and  he 
will  furnish  the  Bureau  with  duplicate  copies  of  such  data  as 
may  be  of  value  to  it.  This  will  mean  a  considerable  saving 
to  the  State  in  the  matter  of  clerk  hire.  This  plan  of  co- 
oi^eration  was  submitted  to  the  Governor  by  Mr.  Gifford 
Knchot,  chief  of  the  United  States  Bureau  of  Forestry,  and 
it  received  the  hearty  approval  of  His  Excellency.  This 
kind  of  co-operation  will  be  of  great  benefit  to  both  the  State 
and  the  United  States. 

[Copt  of  Cxbcuulb  No.  1.] 

Practical  Assistance  to  Owners  of  Woodlands,  includ- 
ing Prospective  Plantations. 

It  is  the  desire  of  the  State  Forester  to  make  the  work  of  his 
office  of  as  much  practical  value  as  possible  to  the  owners  of 
woodlands  within  the  Commonwealth.  To  this  end,  as  much 
of  his  time  as  other  duties  will  permit  is  reserved  for  the  owners 
of  woodlands. 

Application  for  practical  assistance  should  be  accompanied 
by  a  short  description  of  the  tract,  stating  its  size,  kind  of 
growth,  and  the  distance  from  city,  town  or  village.  Such 
applications  are  grouped  according  to  the  parts  of  the  Com- 
monwealth from  which  they  come.  In  this  way  several  wood 
lots  may  be  examined  on  the  same  trip,  and  the  travelling  and 
subsistence  expenses  of  the  forester  pro-rated  among  the  several 
owners,  making  the  expenses  very  light  for  the  individual 
owner. 

As  the  forester  is  often  in  Amherst  on  official  duties,  appli- 
cants for  advice  on  the  management  of  lands  situated  in  the 
counties  of  Berkshire,  Franklin,  Hampshire  and  Hampden,  are 
charged  travelling  expenses  from  Amherst  instead  of  from 
Boston,  which  arrangement  makes  the  services  of  the  forester 
as  available  to  land  owners  in  the  western  part  of  the  Common- 
wealth as  to  those  of  the  eastern. 

In  most  cases  an  examination  can  be  quickly  made,  and 
advice  given  verbally;  but  if  upon  examination  a  written 
scheme  of  management  is  found  to  be  advisable,  the  forester 
may,  with  the  consent  of  the  owner,  prepare  such  scheme  of 
management  or  working  plan,  and  he  will  consult  with  the 
owner  as  often  as  may  be  found  necessary  in  carrying  out  the 
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plan.  The  expenses  connected  with  the  preparation  and  carry- 
ing out  of  such  a  plan  are  to  be  borne  by  the  owner,  as  set 
forth  in  the  agreement  between  the  State  Forester  and  the 
owner,  a  copy  of  which  will,  upon  application,  be  furnished  to 
any  person  owning  or  controlling  woodlands  in  the  Common- 
wealth. 

Un forested  lands  which  the  owner  desires  to  plant  fall  within 
the  meaning  of  the  term  woodlands,  as  used  above. 

A  Forest  Map. 

The  State  Bureau  of  Statistics  of  Labor  has  been  in  con- 
sultation with  the  forester  relative  to  the  collection  of  forest 
statistics  for  the  census  of  1905,  and  I  am  assured  that  this 
census  will  contain  more  information  about  the  forests  of  the 
Commonwealth  than  any  previous  census.  A  map  showing 
the  forest  area  of  the  State  is  to  be  prepared  in  this  con- 
nection. Those  in  charge  of  this  work  have  shown  a  com- 
mendable spirit  in  regard  to  the  matter,  and  I  look  for  some 
tangible  results  from  this  disposition  on  the  part  of  the 
Bureau  of  Statistics  of  Labor  to  help  along  the  work  of  this 

oflSce. 

The  State  Forest  Nursery. 

It  is  specified  in  the  act  establishing  the  office  that  the 
State  Forester  may  establish  and  maintain  a  nursery  for 
the  propagation  of  forest  tree  seedlings  on  such  lands  as  the 
trustees  of  the  Massachusetts  Agricultural  College  may  set 
aside  for  that  purpose  on  the  college  grounds  at  Amherst. 
The  stock  raised  in  this  nursery  is  to  be  furnished  to  the 
State  reservations  free  of  charge,  and  to  private  owners 
upon  such  terms  as  the  forester  may  fix,  subject  to  the 
approval  of  the  Governor  and  Council.  I  have  met  a  com- 
mittee of  the  trustees  and  have  talked  the  matter  over  with 
them,  and  this  committee  has  recommended  to  the  trustees 
that  a  tract  of  three  acres  be  set  aside  for  the  nursery. 

My  policy  in  regard  to  the  nursery  is  to  make  it  a  part 
of  the  course  of  instruction  at  college.  It  would  be  a  mis- 
take for  the  State  to  go  into  the  >vholesale  raising  of  seedlings 
for  public  distribution,  if  the  nurserymen  of  this  State  can  be 
induced  to  raise  forest  tree  seedlings  and  sell  them  at  reason- 
able rates.     Heretofore  the  nurserymen  of  this  State,  and  in 
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fact  most  of  the  nurserymen  of  the  entire  country,  have  been 
engaged  in  raising  ornamental  and  shade  trees  at  prices 
which  prohibit  their  use  in  forest  plantations,  and  it  is  likely 
that  the  nurserymen  of  this  State  will  not  care  to  take  up  a 
different  line  of  work  ;  in  this  event,  the  nursery  will  be  ex- 
panded as  circumstances  may  make  it  advisable.  In  regard 
to  the  collection  and  distribution  of  seeds,  for  which  provi- 
sion is  also  made  in  the  act,  it  has  been  decided  to  pursue 
the  same  policy  as  in  regard  to  the  nursery.  Some  seed  has 
been  collected  for  use  in  connection  with  the  nursery,  but, 
as  said  above  relative  to  the  nursery,  it  would  be  a  mistake 
for  the  State  to  go  into  the  business  of  collecting  and  dis- 
tributing seeds,  if  reliable  men  can  be  induced  to  undertake 
it  and  furnish  seeds  at  reasonable  rates. 

The  State  Fokest  Library. 

A  library  of  141  books  and  pamphlets  has  been  collected, 
and  they  are  being  arranged  and  catalogued.  Nearly  all  of 
these  are  government  publications,  and  have  been  presented 
to  this  office,  so  that  their  collection  represents  almost  no 
expenditure.  It  will  be  my  policy  to  add  to  this  collection 
from  time  to  time,  and  to  make  it  available  not  only  for 
office  use,  but  to  all  who  may  wish  to  use  it. 

Education  or  the  Public  in  Forestry. 

Section  2  of  the  act  makes  it  the  general  duty  of  the  State 
Forester  to  promote  the  perpetuation,  extension  and  proper 
management  of  the-  forest  lands  of  the  Commonwealth,  both 
public  and  private.  Under  the  provisions  here  implied, 
twenty  invitations,  exclusive  of  the  course  at  the  Agricul- 
tural College,  to  talk  or  lecture  on  forestry  and  kindred 
subjects,  have  been  accepted.  It  ha^  been  necessary  to 
refuse  a  great  many  engagements  of  this  sort,  for  lack  of 
time,  although  the  value  of  this  kind  of  educational  work  is 
fully  realized.  Eight  of  these  engagements  have  already 
been  filled,  and  the  others  are  for  this  winter  and  spring. 
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The  Gypsy  and  Brown-tail  Moths. 

The  presence  in  the  Commonwealth  of  the  gypsy  and 
brown-tail  moths  in  large  and  increasing  nmnbers  is  a 
serious  forest  problem.  For  this  reason  I  have  identified 
myself  with  the  fight  against  them  that  has  been  carried  on 
in  the  infested  districts  this  fall.  I  have  spoken  before  a 
number  of  public  meetings  in  regard  to  their  suppression ; 
and  I  am  serving  the  Massachusetts  Association  for  the 
Suppression  of  the  Gypsy  and  Brown-tail  Moths  in  the 
capacity  of  secretary-treasurer. 

ReGOMBIEND  ATIONS . 

According  to  section  5  of  the  act,  the  State  Forester 
may  include  such  recommendations  in  his  report  as  he  may 
deem  proper.  In  view  of  the  rapid  increase  in  number  and  ' 
the  consequent  increase  in  destructiveness  of  the  gypsy  and 
brown-tail  moths,  I  reconmiend  to  the  General  Court  that, 
in  the  interest  of  the  preservation  of  our  forests,  it  take 
immediate  action  toward  the  suppression  of  the  gypsy  and 
brown-tail  moths. 

It  was  my  intention  to  have  ready  some  recommendations 
in  regard  to  legislation  looking  toward  a  better  protection 
of  our  woodlands  from  fire,  and  a  reasonable  relief  from 
excessive  taxation  ;  but  both  these  matters  need  very  care- 
ful investigation,  in  order  to  get  the  information  necessary 
to  frame  effective  legislation,  as  the  history  of  legislation  in 
other  States  along  similar  lines  abundantly  proves.  At 
another  time  some  recommendations  along  these  lines  will 
be  made.  In  the  mean  time,  the  various  phases  of  the  fire 
and  tax  problems  are  being  investigated. 

Receipts  and  ExPENDrruEES. 

Section  6  of  the  act  appropriates  a  sum  not  exceeding 
$5,000,  to  be  expended  annually  by  the  State  Forester,  with 
the  approval  of  the  Governor  and  Council,  in  carrying  out  the 
provisions  of  the  act ;  and  requiring  that  a  statement  of  the 
receipts  and  expenditures  incident  to  the  administration  of 
his  office  be  made  in  his  annual  report.  Such  a  statement 
follows. 
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Receipts  (^August  to  December y  1904). 

Cash  to  the  amount  of  $8.63  has  been  returned  to  this 
office  for  travelling  and  subsistence  expenses  of  the  forester, 
while  engaged  in  practical  work  for  owners  of  woodlands  ; 
and  this  amount,  together  with  an  itemized  statement,  has 
been  turned  over  to  the  Treasurer  of  the  Commonwealth. 

Eoi^enditures. 

Salaries  of  assistaDts, (260  11 

Travelling  expenses  of  forester,     .                  .         .  66  43 

Forest  nursery, 67  10 

Instnunents  and  drawing  material,                  .         .  88  85 

Stationery  and  typewriter, 151  28 

Postage, 81  50 

Library, 13  05 

Printing 7  50 

Miscellaneous, 6  54 

Total, 9692  36 

Respectfully  submitted, 

ALFRED  AKERMAN, 

StcUe  Forester. 


BULLETINS 


MASSACHUSETTS  BOARD  OF  AGRICULTUEE, 


PUBLISHED  IK 


Massachusetts  Chop  Eepokts,  1904. 


THE  HAT  CROP  IN  MASSACHUSETTS. 


BY    PRO^.    WM.    P.    BROOKS,   PROFESSOR    OF   AGRICULTURE,   MASSACHU- 
SETTS  AGRICULTURAL   COLLEGE. 


In  Massachusetts  the  relative  importance  of  the  hay  crop 
is  much  gi'eater  than  in  the  United  States  as  a  whole.  This 
crop  occupies  nearly  three-fourths  of  the  improved  area  of 
our  farms.  The  last  State  census  reports  the  total  improved 
area  in  fiirms  as  902,000  acres.  The  hay  crop  occupies 
660,000  acres.  Large  as  is  this  proportion,  the  tremen- 
dously preponderating  importance  of  grass  as  a  crop  be- 
comes yet  more  evident  when  we  consider  the  area  devoted 
to  pasturage,  which  the  last  State  census  reports  to  have 
been  1,119,000  acres.  There  is,  of  course,  little  doubt 
that  much  of  this  so-called  pasture  was  occupied  to  a  con- 
siderable extent  with  trees,  bushes,  ferns  and  numerous 
other  forms  of  vegetation  other  than  grass.  The  total  an- 
nual value  of  the  farm  products  of  Massachusetts,  according 
to  the  last  State  census,  was  $52,880,000.  The  hay  crop  is 
reported  by  the  same  census  to  have  been  worth  $12,491,000. 
The  value  of  this  crop,  therefore,  amounted  to  nearly  one- 
fourth  of  the  value  of  all  our  agricultural  products  combined. 
A  large  portion  of  our  dairy  products  is  derived  from  the 
pastures,  and  dairy  products  are  reported  by  the  last  census 
to  have  amounted  to  $16,234,000,  or  nearly  31  per  cent  of 
the  total  value  of  our  agricultural  products. 

The  facts  to  which  attention  has  been  called  make  it  per- 
fectly evident  that  the  grass  crop  is  one  deserving  careful 
consideration.  It  occupies  an  exceedingly  large  proportion 
of  our  total  area,  and  anything  which  can  be  done  to  in- 
crease the  product  will  do  much  to  increase  the  prosperity 
of  our  fitrmers.  Great  as  is  the  importance  of  the  grass 
crop  at  the  present  time,  its  relative  prominence  shows  a 
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tendency  to  increase.  This  tendency  is  due  in  considerable 
measure  to  the  &ct  that  the  production  of  the  grass  crop 
involves  relatively  little  labor ;  and,  in  periods  of  general 
prosperity  especially,  it  seems  to  be  increasingly  difficult 
for  the  fiirmers  to  secure  satisfactory  help.  Many  of  them, 
therefore,  are  increasing  the  already  large  proportion  of 
their  farms  devoted  to  grass. 

Our  numerous  cities  and  villages,  while  using  consider- 
able hay  imported  from  the  west  and  Canada,  furnish  good 
markets  for  the  surplus  hay  crop  in  most  sections  of  the 
State.  It  does  not  seem  probable,  therefore,  that  the  rela- 
tive importance  of  tlie  grass  crop  in  Massachusetts'  agi'icul- 
ture  will  decrease  in  the  near  future. 

Our  survey  of  the  facts  pertaining  to  the  aggregate  pro- 
duction and  value,  while  interesting,  does  not  throw  light 
upon  the  question  as  to  whether  the  results  now  attained  by 
our  fai*mers  can  be  regarded  as  satisfactory.  To  determine 
this  point  we  must  know  not  the  aggregates  but  the  returns 
per  acre.  The  last  United  States  census  reports  the  average 
product  of  hay  per  acre  in  the  entire  country  to  be  1.1 
tons.  The  average  product  in  Massachusetts  is  reported  to 
be  exactly  the  same.  Such  a  product  is  far  below  the  pos- 
sibilities, as  all  good  fanners  will  at  once  admit.  If  the 
average  returns  from  the  area  devoted  to  the  production  of 
hay  in  Massachusetts  could  be  increased  to  the  extent  of  1 
ton  per  acre,  the  value  of  our  agricultural  products  would 
be  luised  fully  $8,000,000  per  annum.  Such  an  increase 
must  mean  greatly  increased  prosperity  among  our  farmers, 
provided  the  increase  can  be  produced  at  a  figure  materially 
below  its  value.  That  it  can  be  so  produced  it  will  be  my 
effort  to  show  in  this  article. 

Argument  is  not  needed  to  convince  the  better  fiirmers 
of  the  State  that  this  is  possible,  for  few  of  them  are  satis- 
fied with  crops  of  less  than  from  2  to  3  tons  per  acre,  while 
many  of  them  doubtless  make  much  of  their  grass  land  yield 
annual  crops  averaging  fiiUy  3  tons  per  acre.  Mr.  George 
M.  Clark  of  Higganum,  Conn.,  has  in  recent  years  written 
a  great  deal  concerning  the  hay  crop  and  methods  of  in- 
creasing it.     It  may  be  doubted  whether  his  methods  can  be 
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in  all  respects  reoommended ;  but  thorough  tillage  of  some 
sort  in  preparation  for  grass  and  careful  fertilization  are 
essentials,  and  Clark's  influence  and  example  have  been 
vastly  useful  in  stimulating  improvement.  He  claims  to 
produce  from  5  to  6  tons  of  hay  per  acre  annually  in  two 
crops.  Under  his  system  of  management  the  profits  have 
doubtless  been  large.  His  investment  in  labor  and  fertil- 
izers is  heavy;  but  the  tremendous  crops  obtained  prove 
profitable,  in  spite  of  the  heavy  outlay. 

Upon  the  college  &rm  at  Amherst  we  have  not  upon  the 
average  equalled  the  crops  reported  by  Clark.  We  have 
not,  however,  as  a  rule,  expended  more  than  a  small  pro- 
portion of  as  much  in  labor  and  in  fertilizers  as  he  reports. 
Our  profits  are  perhaps  not  inferior  to  those  which  he  has 
obtained.  The  area  devoted  to  hay  on  the  college  farm 
averages  about  75  acres,  and  the  average  product  per  acre  is 
often  equal  to  2^  tons.  This  result  is  obtained  under  the 
following  conditions :  About  30  acres  out  of  the  75  are  kept 
permanently  in  grass.  Most  of  this  area  has  not  been 
plowed  for  about  twenty  years.  It  is  managed  in  part  as  a 
park,  but  is  mown  twice  annually.  During  a  great  part  of 
the  time  it  has  received  an  annual  dressing  with  fertilizers 
at  an  average  cost  of  perhaps  $5  per  acre.  The  portion  of 
the  college  fitrm  managed  in  rotation  is  usually  left  in  grass 
three  years,  and  receives  no  top-dressing  of  any  kind  during 
the  time  it  is  in  grass,  the  crop  of  grass  being  produced  on 
the  residual  fertility  remaining  after  the  hoed  crops,  which 
usually  occupy  the  ground  two  or  three  years  out  of  every 
five  or  six  years.  The  average  crop  on  the  old  mowings 
amounts  to  about  2  tons  per  acre ;  on  the  rotation  mowings 
the  average  must  be  close  to  3  tons. 

We  possess  the  most  exact  records  concerning  one  of  the 
fields  of  the  experiment  station.  This  field  has  an  area  of  a 
little  more  than  9  acres.  Most  of  it  was  seeded  about  1893, 
and  none  of  it  was  reseeded  until  the  summer  of  1902. 
Between  1893  and  1902  the  average  yield  for  the  entire 
area  was  6,619  pounds.  In  1902  the  average  was  less,  for 
a  part  of  the  land  was  plowed  after  the  first  crop  and  re- 
fleeded  in  August.     This  portion  of  the  land,  however,  gave 
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us  in  1903  the  heaviest  crop  we  have  ever  obtained,  the 
average  per  acre  for  the  entire  area  for  that  year  amounting 
to  8,104  pounds.  The  average  yield  for  the  entire  period, 
1893  to  1903  inclusive,  has  amounted  to  almost  exactly 
6,600  pounds  per  acre.  The  average  cost  of  the  manure  or 
fertilizer  applied  to  this  land  annually  amounts  to  about  $12 
per  acre ;  the  annual  cost  of  securing  the  crop  to  a  little 
over  $8 ;  the  annual  profit  on  the  crop  to  about  $20  per 
acre.  The  figures  given,  which  are  verified  by  the  most 
accurate  records,  make  it  sufficiently  evident  that  land  of 
the  right  character  devoted  to  the  production  of  hay  may 
be  made  exceedingly  profitable.  It  appears  to  me  evident 
that  the  9  acres  under  discussion  must  have  an  actual  value 
to  an  intelligent  farmer  of  at  least  $350  per  acre.  The 
average  profit,  whatever  we  may  hold  concerning  the  value 
of  the  land,  amounts  to  more  than  five  per  cent  annual 
return  on  the  figure  which  has  been  named. 

The  facts  which  have  been  cited  make  it  perfectly  evident 
that  the  possibilities  of  the  hay  crop  are  vastly  beyond  the 
actual  results  obtained  by  the  average  farmer.  It  may  be 
objected  that  the  land  of  the  college  farm  at  Amherst  is  es- 
pecially adapted  to  grass ;  that  it  is  better  than  the  average 
land  of  the  State.  Both  of  these  statements  are  undoubtedly 
true ;  but,  on  the  other  hand,  the  value  of  the  hay  crop  in 
Amherst  is  lower  than  in  the  average  town  of  the  State,  and 
the  chances  for  profit  on  the  crop  in  most  sections  must 
under  intelligent  management  be  nearly  equal  to  the  chances 
for  profit  in  Amherst ;  for  the  crops  to  which  reference  has 
been  made  have  not  been  produced  by  extravagant  use  of 
manure  or  fertilizer,  nor  under  any  system  of  management 
not  practicable  for  the  average  farmer  of  the  State.  The 
average  mowings  of  the  State  are  sadly  neglected.  Their 
owners  practise,  at  least,  as  if  they  expected  '*  out  of  nothing 
to  get  something."  Every  season  whenever  rainfall  is  defi- 
cient and  the  weather  hot  we  read  in  the  crop  reports  that 
•*  grass  in  the  old  mowings  is  suffering,  and  will  be  a  very 
short  crop."  These  old  mowings  are  neglected  mowings. 
They  have  not  been  manured  or  fertilized,  or  they  have  not  been 
recently  reseeded  ;  and  it  is  unreasonable  to  expect  they  will 
give  good  crops,  unless  the  conditions  are  unusually  favorable. 
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The  character  of  soil  which  best  suits  grass  is  pretty 
generally  understood.  The  strong,  retentive  soils  which 
hold  moisture  well  are  the  natural  grass  lands.  The  pro- 
duction of  hay  upon  these  can  be  made  most  easily  profit- 
able ;  but  by  suitable  selection  of  varieties  of  grasses  and 
clovers,  even  some  of  the  lighter  soils  may  be  made  to  yield 
profitable  crops.  On  the  other  hand,  the  State  contains 
large  areas  of  low  lands  which  suffer  at  the  present  time 
from  excess  of  water,  and  w^hich  are  producing  an  inferior 
quality  of  hay  for  this  reason.  In  many  cases  such  areas 
can  be  converted  into  very  profitable  mowings  if  they  be 
first  drained.  A  considerable  portion  of  the  9-acre  field  in 
Amherst  to  which  reference  has  been  made  was  of  this  char- 
acter, and  the  methods  of  improvement  adopted  here  will  be 
first  discussed. 

Drainage  of  Land  to  be  used  for  Mowing. 

Partial  drainage  by  means  of  open  ditches  will  in  many 
cases  greatly  improve  the  character  of  the  herbage  produced 
in  land  which  is  naturally  wet,  but  the  only  thoroughly  sat- 
isfactory method  of  improvement  is  tile  drainage.  Many 
no  doubt  hesitate  to  undertake  tile  drainage  through  fear  of 
inability  to  carry  out  the  work  properly ;  others  are  deterred 
from  undertaking  it  because  of  the  cost.  The  limits  of  this 
article  will  not  permit  a  full  description  of  the  methods  to 
be  followed  in  underdrainage ;  but  the  operation,  unless  the 
location  is  such  as  to  offer  unusual  difficulties,  is  not  very 
difficult,  and  no  farmer  of  ordinary  capacity  need  hesitate 
to  undertake  it;  and  the  cost,  while  considerable,  will 
prove  a  profitable  investment,  provided  the  work  is  care- 
fully done.  Many  a  tract  of  land  in  the  State,  at  present 
producing  a  crop  of  swale  hay,  and  which  for  the  production 
of  such  hay  is  worth  possibly  $20  to  $25  an  acre,  can  at  an 
expenditure  of  $50  to  $60  per  acre  be  made  to  return  a  good 
income  on  a  valuation  of  from  $150  to  $200. 

Preparation  of  the  Soil  for  Grass. 

The  &ct  that  very  thorough  and  careful  tillage  in  prepa- 
ration for  crops  of  all  kinds  is  usually  profitable  is  increas- 
ingly appreciated  in  recent  years ;  and  Mr.  Clark  must  be 
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credited  with  having  done  much  good  in  emphasizing  the 
desirability  and  profitableness  of  thorough  preparation  of 
the  soil  for  grass.  When  practicable,  it  seems  to  be  best  to 
plow  land  which  is  to  be  seeded  to  grass  some  weeks  pre- 
vious to  sowing  the  seed,  and  to  give  sufficient  shallow 
tillage  by  means  of  harrows  to  bring  the  sur&ce  into  a 
thoroughly  fine  and  mellow  condition.  If  seeding  is  to  be 
done  in  the  spring,  it  will  in  most  cases  be  best  to  plow 
in  the  fall,  and  to  complete  the  preparation  in  the  spring 
by  the  use  of  such  harrows  as  are  adapted  to  the  conditions. 
The  disc  harrows  are  very  valuable  in  sod  land  and  in  work- 
ing strawy  manures  under,  but  the  final  preparation  should 
be  given  by  the  use  of  harrows  which  do  not  work  as  deep, 
and  which  leave  the  soil  smooth.  The  Acme  harrow  is  a 
good  implement  to  follow  the  disc,  while  the  smoothing 
harrow  is  almost  always  best  for  the  final  preparation  of  the 
soil  for  seed.  The  best  condition  for  the  growth  of  the 
grass  in  most  soils  is  obtained  by  plowing  sufficiently  long 
before  seeding  to  permit  the  soil  to  settle  somewhat,  so  that 
when  the  seed  is  sown  the  soil  shall  be  moderately  compact 
underneath,  and  light  and  mellow  to  the  depth  of  a  few 
inches  only.  When  breaking  up  an  old  mowing  and  reseed- 
ing  without  the  introduction  of  a  hoed  crop,  it  is  best  to 
plow  the  land  as  soon  as  convenient  after  the  first  crop  of  hay 
is  harvested,  and  then  harrow  sufficiently  often  to  keep  down 
all  weeds  and  to  maintain  the  surfieu^e  in  mellow  condition 
until  the  proper  time  for  sowing  the  seed  arrives.  In  the 
case  of  the  experiment  station  mowing,  to  which  reference 
has  already  been  made  and  which  is  referred  to  again  later 
in  this  article,  the  first  crop  of  hay  was  harvested  June  25. 
The  land  was  plowed  on  July  16.  Between  that  date  and 
the  date  of  seeding,  which  was  August  14,  the  land  was 
harrowed  with  a  disc  harrow  eight  times,  and  final  prepara- 
tion given  with  the  Acme  and  smoothing  harrow  just  pre- 
vious to  sowing  the  seed.  The  crop  of  the  following  year, 
concerning  which  particulars  are  given  later,  was  an  exceed- 
ingly large  one.  The  season  of  1903,  it  is  true,  was  excep- 
tionally favorable  for  grass,  but  the  very  satis&ctory  results 
obtained  are  believed  to  have  been  due  in  no  small  degree 
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to  the  very  thorough  preparatory  tillage  which  the  land 
received. 

Whenever  seed  is  sown  in  soil  which  is  imperfectly  pre- 
pared, a  considerable  proportion  of  it  must  &il  to  germi- 
nate, and  the  result  is  an  imperfect  sod.  There  are  frequent 
bare  spots,  in  which  weeds  will  later  start;  and,  even  if 
this  were  not  the  case,  it  would  be  found  impossible  to 
secure  the  largest  crops  of  which  the  land  is  capable  unless 
the  surface  is  completely  covered  with  grass. 

The  Selection  of  the  Seeds. 

For  the  past  dozen  years  we  have  grown  in  the  experi- 
ment station  in  Amherst  something  like  60  or  65  species  of 
grass  annually,  each  occupying  a  plot  of  about  one  square 
rod.     During  all  this  time  these  species  have  been  under 
close  observation,  and  records  of  their  yield  in  some  years 
and  of  their  general  condition  have  been  kept.     During  this 
time,  moreover,  a  considerable  number  of  different  mixtures 
of  grass  seeds  have  been  tried  on  the  different  fields  of  the 
colleo«  farm.     As  a  result  of  the  observations  on  all  these 
species  and  the  trials  of  different  mixtures  above  referred  to, 
the  conclusion  has  been  reached  that  in  ordinary  rotation 
forming,  where  the  land  is  left  in  mowing  only  some  three 
or  four  years,  to  be  followed  by  hoed  crops  for  two  or  three 
years,  there  is  no  mixture  of  seeds  which  will  prove  more 
widely  adapted  to  the  conditions  than  the  usual  mixture  of 
timothy,  red-top  and  clovers.     It  is  the  belief  of  the  writer, 
however,  that  these   seeds   should   be  sown   in   somewhat 
larger  quantities  than  are  usually  advised.     The  necessity 
for  a  close  turf,  covering  every  inch  of  the  ground,  has  been 
referred  to.     Such  turf  is  more  certainly  secured  with  heavy 
seeding.     It  is  the  belief  of  the  writer,  further,  that  the 
mammoth  red  clover  should  usually  be  used  in  this  mixture 
rather  than  the  common  red  clover,  as  the  former  matures 
more  nearly  at  the  same  time  with  timothy  and  red-top. 
Most  of  the  soils  upon  the  college  farm  are  retentive  of 
moisture,  and  on  these  soils  some  alsike  clover  is  invari- 
ably included  in  the  mixture.     Alsike  is  finer  than  the  red 
and  mammoth  clovers,  and  is  especially  adapted  to  moist 
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soils.     The  mixture  of  seeds-  which  we  usually  use  is  as 
follows :  — 

Poandi. 

Timothy 18 

Red-top, 8 

Mammoth  clover 6 

Alsike  clover, 4 

If  a  more  permanent  mowing  is  desired,  it  is  believed  to 
be  best  to  include  other  species,  for  under  most  conditions 
timothy  does  not  prove  permanent.  It  gradually  gives 
place  to  species  which  are  less  valuable  for  hay,  —  in  the 
eastern  part  of  the  State  and  on  the  lighter  soil  in  many 
cases  to  sweet  vernal,  farther  inland  and  on  the  stronger 
soils  to  Kentucky  blue-grass.  The  last,  although  a  splendid 
pasture  grass,  produces  too  little  top  to  prove  altogether 
satisfactory  in  mowings.  There  is,  it  is  true,  no  variety  of 
hay  which  sells  so  readily  in  most  sections  as  timothy ;  but 
for  the  reasons  stated  it  seems  best  to  reduce  the  quantity 
of  timothy,  and  to  introduce  species  which  are  more  persist- 
ent in  all  cases  where  the  mowing  is  to  be  permanent. 
Among  such  species  the  fescues  promise  to  prove  the  most 
valuable  ;  and  a  mixture  of  seeds  in  which  I  have  consider- 
able confidence  for  permanent  mowings  is  as  follows :  — 

Pounds. 

Timothy 6 

Red-top, 8 

Red  clover, 5 

Alsike  clover, 4 

Kentucky  blue-grass, 4 

Meadow  fescue, 6 

Tall  fescue, 4 

The  two  mixtures  of  seeds  which  have  been  given  were 
sown  on  the  experiment  station  grounds  in  Amherst  in  the 
summer  of  1902,  under  conditions  which  make  comparison 
of  the  results  for  the  first  year  possible.  The  mixture  in- 
cluding the  larger  amount  of  timothy  gave  a  yield  in  two 
crops  at  the  rate  of  about  5  tons  to  the  acre,  while  the  mix- 
ture including  the  fescues  gave  a  yield  at  the  rate  of  about 
4 J  tons  per  acre.     The  timothy  mixture  is  in  the  first  year 
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clearly  superior  to  the  other;  but  it  is  expected  that  the 
fescae  mixture  will  maintain  its  quality  better,  since  the 
fescaes,  which  have  underground  stems  similar  to  those  of 
witch  grass,  are  not  likely  to  be  displaced  by  Kentucky 
blue-grass  to  the  same  extent  as  the  timothy. 

On  soils  which  incline  to  be  light,  orchard  grass  proves 
to  be  one  of  the  most  valuable  and  persistent  grasses,  and 
the  following  mixture  of  seeds  is  recommended :  — 

Poands. 

Orchard  grass, 15 

Tall  oat  grass, 5 

Italian  rye  grass,    ........  3 

Perennial  rye  grass, 3 

Awnless  brome  grass, 5 

Red  clover, 6 

White  clover, 2 

The  number  of  seed  mixtures,  each  of  which  under  some 
circumstances  may  prove  adapted  to  the  situation,  might  be 
almost  indefinitely  extended,  but  space  forbids  further  dis- 
cussion of  this  branch  of  the  subject. 

Methods  op  Seeding. 

The  three  principal  methods  of  seeding  land  to  grass 
which  will  be  discussed  in  this  article  are :  first,  spring 
seeding  with  a  nurse  crop;  second,  late  summer  or  fall 
seeding;  third,  seeding  in  com. 

Spring  Seeding  with  a  Nurse  Crap. 

This  system  of  seeding  land  to  grass  is,  according  to  the 
writer's  observation,  still  one  of  the  most  common  followed 
by  our  farmers.  It  is  of  course  oftentimes  attended  with 
satisfactory  results*.  Grass  can  usually  be  depended  upon 
to  make  a  good  start  if  sown  early  in  spring  with  a  suitable 
nurse  crop ;  but  it  far  too  fi*equently  happens  that  when  the 
nurse  crop  is  removed  (which  must  usually  be  late  in  June 
or  during  the  month  of  July)  the  exposure  of  the  young 
grass  to  the  hot  sun  seriously  weakens  if  it  does  not  destroy 
a  considerable  proportion  of  it.  At  the  season  of  the  year 
when  the  nurse  crop  is  removed  we  have  our  hottest  weather. 
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and  not  infrequently  at  the  same  time  a  marked  deficiency 
of  rainfall.  With  hot  and  persistently  dry  weather  follow- 
ing the  removal  of  the  nurse  crop  damage  to  the  young 
grass  is  certain  to  be  serious  on  all  except  the  naturally 
moist  and  the  richer  soils.  For  the  reasons  which  have 
been  indicated,  the  writer  regards  this  method  of  seeding  as 
one  of  the  least  desirable. 

Late  Summer  or  Fall  Seeding. 

Grass  which  is  sown  in  suitably  prepared  soil  during  the 
latter  part  of  summer  without  a  nurse  crop  seldom  fails  to 
do  well,  and  where  the  system  of  rotation  makes  it  possible 
to  have  the  land  clear  at  the  right  time,  or  in  cases  where 
mowings  are  to  be  broken  up  and  immediately  reseeded, 
this  seems  to  the  writer  to  be  the  best  time.  In  many  cases 
seeding  is  delayed  until  the  middle  of  September  or  later, 
but  if  this  be  the  case  the  clover  seed  is  usually  left  out  to 
be  sown  the  following  spring.  With  suitable  weather  in 
spring  clover  often  makes  a  good  start  if  sown  in  this 
way,  but  a  full  crop  cannot  of  course  be  expected  the  same 
season.  Better  results  are  obtained  if  the  land  can  be  seeded 
suflSciently  early  to  make  it  safe  to  include  the  clover  with 
the  grass  seeds.  The  reseeding  of  the  mowing  in  the  ex- 
periment station,  which  has  been  several  times  referred 
to,  was  eminently  successful.  The  clover  passed  through 
the  winter  perfectly,  and  constituted  a  large  proportion  of 
the  crop  of  hay  produced.  The  month  of  August  is,  in  the 
writer's  opinion,  the  best  month  for  seeding  to  mixed  grass 
and  clover ;  and  the  most  satisfactory  results  are  likely  to 
be  obtained  if  the  seed  can  be  got  in  not  later  than  about 
the  middle  of  that  month. 

Seeding  in  Com, 

Among  the  various  methods  which  the  writer  has  tried  for 
seeding  to  grass  and  clover,  he  has  found  the  system  of  sowing 
in  growing  corn  at  the  time  of  the  last  cultivation,  usually 
from  July  20  to  August  5,  to  give  most  satisfactory  results. 
The  culture  of  the  corn  must  be  level,  and  it  must  be  kept  free 
from  weeds.  Just  previous  to  sowing  the  seed  a  spike-tooth 
cultivator  should  be  used,  which  will  leave  the  surface  fine  and 
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mellow.  The  quantity  of  seed  used  should  be  rather  larger 
than  may  be  required  when  it  is  sown  alone,  as  a  part  of  it 
fails  to  reach  the  ground,  being  caught  and  retained  by  the 
broad  leaves  of  the  corn.  Dog-day  weather  should  be  selected 
for  sowing  the  seed ;  and  if  it  can  be  scattered  upon  the  freshly 
cultivated  surface  just  before  the  heavy  showers  which  occur 
so  frequently  during  dog-days,  the  seed  will  need  no  covering, 
and  will  often  have  germinated  within  forty-eight  hours  from 
the  time  of  sowing.  The  shade  of  the  corn  crop  is  favorable 
to  the  retention  of  moisture,  and  on  all  except  the  driest  soils 
there  will  be  moisture  enough  to  keep  the  young  plants  grow- 
ing. The  corn  protects  from  the  sun,  but  does  not  crowd. 
It  is  not  likely  to  lodge  and  stifle  the  young  grass,  as  a  crop  of 
small  grain  so  often  does.  It  is  preferable  that  the  seeding  be 
done  in  a  crop  of  com  destined  for  the  silo.  This  being  car- 
ried from  the  field  at  once,  the  grass  has  the  most  favorable 
time  of  the  year  to  spread  and  gather  strength  for  the  winter. 
If  the  com  is  grown  for  grain  and  must  be  stocked,  there  is  no 
great  difficulty;  but  the  young  plants  will  be  killed  where  the 
stocks  stand,  and  these  spots  must  be  reseeded  either  late  in 
autumn  or  early  the  following  spring.  Grass  and  clover  sown 
in  accordance  with  the  metliod  just  described  become  fully 
established  before  winter,  and  are  less  liable  to  injury  than 
when  sown  later.  They  become '  sufficiently  strong  to  give  a 
full  crop  the  following  year.  It  is  best  that  the  corn  be  cut 
low,  and  the  field  sliould  be  rolled  the  following  spring  as  soon 
as  it  becomes  sufficiently  firm  not  to  be  cut  up  by  horses. 
Rolling  at  that  time  breaks  down  the  corn  stubble,  which  is 
then  brittle,  and  it  will  be  noticed  in  the  hay  to  a  less  extent 
even  than  is  the  stubble  of  a  small  grain.'*' 

When  land  is  seeded  in  com,  the  work  must  be  done  by- 
hand  ;  but  if  the  field  be  clear,  there  are  a  number  of  ma- 
chines which  will  do  satisfectory  work.  Machines  of  the 
type  of  Gaboon's  broadcast  seed  sower  will  put  in  any  of 
the  seed  mixtures  which  have  been  given.  One  objection 
to  machines  of  this  class  is  the  &ct  that  the  seed  is  thrown 
high  into  the  air,  so  that  satisfactory  work  can  be  done  only 
when  the  weather  is  relatively  calm.  The  wheelbarrow  seed 
sowers  will  do  somewhat  more  even  and  satisfactory  work, 

*  Brooks's  Agriculture,  Vol.  II.,  p.  426. 
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but  these  will  handle  only  the  relatively  small  and  heavy 
seeds ;  the  long  or  chafiy  seeds  cannot  be  satisfactorily  dis- 
tributed by  the  use  of  these  machines.  A  mixture  of  tim- 
othy, red-top  and  clovers  can  be  sown  with  a  machine  of 
this  type  in  a  thoroughly  satisfactory  manner. 

Manuring  Grass  Lands. 

The  question  of  the  proper  selection  and  use  of  manures 
and  fertilizers  for  grass  lands  may  be  best  considered  under 
two  genera]  heads :  first,  manuring  in  preparation  for  the 
crop ;  second,  top-dressing. 

Manuring  in  Pteparntion  for  the  Crop. 

It  seems  best  at  the  outset  under  this  topic  to  state  as 
briefly  as  may  be  possible  some  of  the  facts  which  seem  to 
be  best  established  as  regards  the  general  effects  of  manures 
and  fertilizers.  Some  of  these  facts  are  equally  important 
in  considering  the  selection  of  manures  and  fertilizers  for 
top-dressing.  Our  mowings  almost  always  contain  two 
classes  of  plants,  —  grasses  and  clovers.  The  manurial  re- 
quirements of  these  two  classes  of  plants  are,  in  one  im- 
portant respect,  wholly  different.  Both  grasses  and  clovers 
require  a  considerable  amount  of  nitrogen,  clovers  more 
than  grasses;  but  the  grasses  must  take  all  the  nitrogen 
which  they  require  from  the  soil,  while  the  clovers,  if  con- 
ditions be  right,  can  get  most  if  not  all  of  the  nitrogen  they 
require  from  the  air.  Whenever  land  is  occupied  by  two  or 
more  species  of  plants,  there  is  a  struggle  between  the  dif- 
ferent kinds  for  its  possession.  If  we  make  the  conditions 
favorable  to  clovers  and  less  favorable  for  grasses,  the  for- 
mer will  predominate.  Whether  the  mowing  will  produce 
chiefly  grasses  or  largely  clover,  depends,  then,  not  alone 
upon  the  seed  sown,  but  upon  the  condition  of  the  soil  as 
regards  available  nitrogen  and  available  mineral  elements  of 
plant  food,  such  as  phosphoric  acid,  potash  and  lime.  If 
available  nitrogen  is  relatively  abundant,  then  grasses  will 
predominate  ;  if  the  other  elements  are  relatively  abundant, 
while  nitrogen  is  present  only  in  small  amounts,  the  clovers 
are  likely  to  predominate.     If  this  is  to  be  the  case,  how- 
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over,  it  i»  important  that  all  the  other  conditions  required 
by  clover  shall  be  right.  Good  drainage,  thorough  tillage 
and  freedom  from  free  acid  arc  essential.  From  many  parts 
of  the  State  come  reports  that  clover  does  not  thrive.  'Hiia 
in  many  cases  is  doubtless  due  to  the  fact  that  the  soil  con- 
tains free  acid.  Under  such  circumstances  a  heavy  applica- 
tion of  lime  spread  on  the  rough  furrow  and  deeply  worked 
in  with  a  disc  harrow  will  be  likely  to  prove  effective.  The 
cut  which  is  here  presented  shows  the  effect  of  liming  in  a 
striking  manner.     Both  cylinders  were  filled  with  carefully 
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mixed  soil,  taken  from  one  of  the  fields  of  the  college  farm. 
Both  received  an  application  of  the  same  amounts  of  nitrate 
of  soda,  dissolved  bone-blaok  and  muriate  of  potash,  and  in 
addition  one  cylinder  received  an  application  of  lime  at  the 
rate  of  1  ton  per  acre.  After  the  application  of  the  fertil- 
izers and  the  lime,  the  same  kinds  and  quantities  of  mixed 
grass  and  clover  seeds  were  sown.  The  result  is  a  most 
striking  demonstration  of  the  efficacy  of  lime  in  bringing  a 
BOUT  soil  into  condition  for  the  production  of  clover. 

In  order  that  the  clover  may  have  the  capacity  to  take 
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the  nitrogen  it  needs  from  the  air,  it  must  hav^e  the  assist- 
ance of  the  bacteria  which  live  in  nodules  (which  are  aboat 
as  large  as  the  head  of  a  pin)  on  its  roots.  These  bacteria 
can  be  supplied  either  by  the  application  of  a  few  hundred 
pounds  per  acre  of  soil  from  a  field  where  the  nodules 
are  foimd  to  be  abundant  on  the  clover,  or  by  the  use  of 
a  special  culture  prepared  in  the  United  States  Department 
of  Agriculture.  It  is  not  believed,  however,  that  it  will 
often  be  found  essential  to  supply  these  bacteria.  Clover 
has  been  so  long  and  so  generally  grown  in  this  section, 
that  these  bacteria  are  practically  everywhere  abundant ; 
and  the  nodules  will  develop  upon  the  roots  of  clover  in 
practically  all  situations,  provided  the  conditions  essential 
to  the  life  and  activity  of  the  bacteria  (which  are,  in  brief, 
good  drainage,  thorough  tillage  and  aeration  and  freedom 
from  free  acid)  exi^t.  The  supply  of  nitrogen  in  the  air 
which  the  clover  bacteria  under  the  right  conditions  bring 
within  the  reach  of  the  crop  is  practically  unlimited.  It 
pays,  therefore,  to  make  the  supply  of  the  elements  which 
clover  must  take  from  the  soil  exceedingly  abundant,  and 
among  the  elements  needed  potash  is  one  of  the  most  impor- 
tant. In  preparation  for  clover,  it  is  believed  that  the 
application  of  from  200  to  300  pounds  of  a  high-grade  pot- 
ash salt,  or  double  that  quantity  of  the  low-grade  sulfate  of 
potash,  will  in  most  cases  be  useful. 

If  manure  is  carefully  saved  and  applied  in  moderate 
amounts,  clover  often  does  well-;  but  if  any  considerable 
proportion  of  the  urine  of  the  manure  has  been  suffered  to 
waste,  or  if  the  manure  has  been  exposed  to  the  leaching 
action  of  rainfall,  there  will  be  a  deficiency  of  potash,  which  is 
found  chiefly  in  the  urine,  and  which,  being  soluble,  is  easily 
washed  out.  If,  then,  it  be  desired  to  bring  land  on  which 
manure  has  been  used  for  previous  crops  into  good  condition 
for  producing  a  hay  crop  rich  in  clover,  it  will  usually  be 
best  to  supplement  the  manure  by  means  of  an  application 
of  potash.  From  125  to  150  pounds  of  a  high-grade  potash 
salt  per  acre,  applied  in  connection  with  manure  to  the*  pre- 
vious crop,  will  almost  invariably  largely  increase  the  pro-- 
portion  of  clover  in  the  hay  crop  when  the  land  is  seeded. 
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If  fertilizerB  aloao  ore  used  for  the  preceding  hoed  crops, 
these  must  be  rich  in  potash  if  clover  is  to  thrive  when  the 
land  is  seeded. 

Upon  the  college  fenn  at  Amherst  we  have  for  about  thir- 
teen years  applied  potash  to  two  plots  of  one-quarter  acre 
each  at  the  rate  of  about  250  pounds  per  acre  of  a  high- 
grade  potash  salt.  To  two  other  plots  the  same  salt  has 
been  applied  at  the  rate  of  about  150  pounds  per  acre. 
When  this  land  is  seeded,  the  h&y  crop  where  the  larger 
amount  of  potash  is  used  is  considerably  larger  and  contains 
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a  much  greater  proportion  of  clover  than  where  the  smaller 
quantity  of  potash  is  used.  In  1902  the  larger  application 
of  potash  gave  a  yield  at  the  rate  of  fi,772  pounds  per  acre  ; 
the  smaller  application  of  potash  yielded  at  the  rate  of  5,252 
pounds  per  acre.  For  a  full  underHtanding  of  the  conditions 
in  this  experiment,  it  should  be  further  stated  that  the 
quantity  of  nitrogen  applied  to  the  two  sets  of  plots  is 
substantially  the  same,  while  the  plots  receiving  the  lighter 
application  of  potash  annually  receive  an  application  of 
acid  phosphate  at  the  rate  of  about  1,100  pounds  per  acre. 


375J  BOAKD  OF   AGRICULTUKE.     [Pub.  l)oc. 

and  ihe  plots  receiviag  the  larger  amouot  of  potash  receive 
acid  phosphate  at  the  rate  of  about  200  pounds  per  acre. 
The  fertilizer  applied  where  the  lesser  amount  of  potash 
is  uBed  is  substantially  the  same  in  its  composition  as 
average  com  fertilizers ;  while  the  other,  as  will  have  been 
noted,  contains  far  less  phosphoric  acid  and  much  more 
potash. 

The  kind  of  potash  salt  to  be  selected  for  clover  is  a  mat- 
ter of  much  importance,  and  experimental  results  at  Amherst 
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have  indicated  again  and  again  that  the  sulfate  is  likely  to 
prove  decidedly  superior  to  muriate  or  to  kainit.  The  cuts 
presented  herewith  illiistrate  the  diflTerence  in  the  growth  of 
clovers  on  the  two  salts  in  a  striking  manner.  Tbese  two 
plots  were  side  by  side,  and  both  had  been  manured  with 
equal  quantities  of  fine-ground  bone  and  potash  for  some 
eight  or  ten  years.  The  growth  on  the  sul&te  of  potash,  it 
will  at  once  be  seen,  is  most  decidedly  superior  to  the 
growth  on  the  muriate.  The  persistent  use  of  the  latter,  as 
indicated  by  the  investigations  of  Dr.  Goessmann,  appears 
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to  cause  the  loss  tbroogh  leaching  of  a  large  amount  of  lime, 
and  it  is  perhaps  this  effect  which  makes  it  impossible  for 
the  clover  to  thrive.  The  difference  in  the  growth  of  clover 
on  these  two  salts  of  potash  is  invariably  greater  in  relatively 
wet  than  in  dry  seasons. 

Conditions  affecting  the  Grmcth  of  Timothy  and  Hed- 
top.  — Whenever  the  soil  is  abundantly  supplied  with  ma- 
nure or  fertilizeis  which  supply  nitrogen  in  relatively  large 
amounts,  timothy  will  be  found  relatively  abundant  in  the 
mowing,  unless  the  soil  be  sour.  If  it  be  sour,  the  red-top 
will  predominate,  while,  as  already  stated,  there  will  be 
little  or  no  clover.  If,  then,  it  be  desired  to  produce  first- 
class  timothy  hay  for  sale,  the  farmer  should  make  sure  that 
his  soil  is  not  sour ;  and  if  found  to  be  so,  he  must  apply 
lime,  as  already  advised  for  clover.  On  soils  which  are  not 
sour,  heavy  applications  of  barnyard  manure  bring  the  land 
into  good  condition  for  timothy ;  and  if  it  be  desired  to  pro- 
duce market  hay,  it  will  usually  be  best  not  to  use  potash 
largely  in  connection  with  the  manure  for  the  crops  pre- 
ceding the  grass.  For  market  hay,  heavy  applications  of 
nitrogen  manures  or  fertilizers  and  relatively  light  applica- 
tions of  materials  containing  either  potash  or  phosphoric 
acid  should  be  the  rule. 

Top-dressing  Ghrass  Lands. 

Throughout  the  State  manure  is  quite  largely  used  for  top- 
dressing  grass  lands,  and  every  good  farmer  knows  that  fine 
crops  of  hay  can  be  produced  through  its  use.  It  may  be 
doubted,  however,  whether  the  manure  on  many  of  our  farms 
might  not  be  more  advantageously  used  in  most  cases  upon 
the  plowed  lands.  The  elements  of  value  contained  in  the 
manure  are  most  certainly  conserved  for  the  use  of  the  fol- 
lowing crop  when  the  manure  can  be  incorporated  with  the 
soil.  When  it  must  lie  upon  the  surface,  it  is  subject  to 
some  loss,  chiefly  in  two  ways :  first,  by  the  escape  of  am- 
monia into  the  air ;  and  second,  by  wash  over  the  surface. 
Further,  the  manure,  unless  fine,  tends  to  kill  the  grass  to 
some  extent.  The  necessity  for  a  close  turf  for  the  produc- 
tion of  maximum  hay  crops  has  been  alluded  to.    If  numerous 
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little  areas  are  prevented  from  full  development  because 
covered  by  lumps  of  manure,  the  result  must  be  a  not  unim- 
portant decrease  in  the  crop.  For  all  these  reasons,  it  is 
the  belief  of  the  writer  that  under  average  farm  conditions 
manures  should  be  mainly  used  on  the  plowed  land,  and 
fertilizers  depended  upon  for  top-dressing  grass  lands. 
Whenever  manure  is  chiefly  depended  upon  for  top-dressing, 
the  gi'asses  will  be  found  to  be  relatively  prominent,  for 
manure  is  relatively  rich  in  nitrogen.  The  use  of  manure, 
therefore,  is  likely  to  lead  to  the  production  of  a  good  grade 
of  hay  for  market.  Manure,  if  to  be  used  for  top-dress- 
ing, should  be  at  least  partially  rotted.  It  is  best  to  put  on 
in  the  fall,  and  a  manure  spreader  is  a  very  desirable  imple- 
ment for  the  work. 

The  selection  of  fertilizers  for  top-dressing  grass  lands 
must  be  determined  largely  by  the  character  of  hay  which 
it  is  desired  to  produce,  and  it  should  also  be  varied  accord- 
ing as  the  mowing  is  permanent  or  used  in  rotation  for  hoed 
crops.  On  mowings  which  are  used  in  rotation  for  hoed 
crops,  and  where  the  production  of  market  liay  is  the  object, 
nitrate  of  soda  should  be  the  most  prominent  among  the  fer- 
tilizers used  ;  and,  while  the  quantities  which  it  will  pay  to 
apply  must  of  course  vary  with  the  conditions,  the  following 
mixture  is  suggested :  — 

FonndB. 

Nitrate  of  soda, 175  to  200 

Acid  phosphate, 50  to  100 

Iligh.grade  sulfate  of  potash,  .       50  to  100 

These  materials  should  be  mixed  and  applied  about  May  1. 
For  similar  mowings,  where  a  large  proportion  of  clover  in 
the  hay  is  desired,  the  following  mixture  of  materials  is 
suggested  :  — 

Pounds. 

Acid  phosphate,  ......  100 

Basic  slag  meal,  .         .         .         .         .         .  400 

High-grade  sulfate  of  potash,      .         .         .         .     150  to  200 

These  materials  should  be  mixed  and  applied  either  late  in 
the  fall  or  very  early  in  the  spring. 

For  peimanent  mowings,  as  well  as  for  those  used  in  rota- 


No.  4.]  THE   HAY   CROP.  375 

tion,  nitrate  of  soda  should  be  prominent  if  the  production 
of  market  hay  is  the  object.  The  quantity  of  this  fertilizer 
which  may  be  used  must  be  determined  largely  by  experi- 
ence. An  application  which  may  be  safely  used  on  some 
soils  or  in  some  localities  will  cause  the  grass  to  lodge  seri- 
ously in  others.  The  usual  range  in  quantity  which  may  be 
profitably  used  is  from  about  150  to  250  pounds  per  acre. 
The  following  mixture  of  materials,  although  not  yet  tested 
for  a  long  period  of  time  on  the  college  grounds  at  Amherst, 
is  recommended  with  much  confidence  :  — 

FoaiMli. 

Nitrate  of  soda, 150  to  250 

Basic  slag  meal, 300  to  400 

High-grade  sulfate  of  potash,     .  .       75  to  100 

For  the  permanent  mowings,  where  hay  rich  in  clover 
is  desired,  an  annual  application  of  basic  slag  meal,  400  to 
.  600  pounds,  and  high-grade  sulfate  of  potash,  125  to  200 
pounds,  will,  it  is  believed,  give  good  crops.  The  mixture 
of  materials  containing  nitrate  of  soda  should  be  put  on 
about  May  1,  the  other  mixture  late  in  the  fall  or  early  in 
spring. 

It  will  be  readily  understood  that  the  mixtures  suggested 
by  no  means  exhaust  the  possibilities,  and  they  may  not 
under  all  conditions  prove  the  most  desirable.  Thus,  for 
example,  wood  ashes  may  in  many  localities  give  the  most 
profitable  returns  when  used  on  mowings  in  which  clover  is 
desired.  These  may  take  the  place  of  the  slag  meal  and 
potash  mixtures  which  have  been  suggested.  The  ashes  will 
supply  a  large  amount  of  lime,  as  well  as  potash  and  phos- 
phoric acid.  Fine-ground  bone  is  also  under  many  condi- 
tions a  usefiil  fertilizer,  especially  in  mixture  with  potash, 
for  permanent  mowings  where  clover  is  desired.  The  ex- 
periment station  plots  have  been  several  times  referred  to. 
The  9-acre  field  is  divided  into  three  nearly  equal  plots.  Each 
of  these  is  treated  as  follows  :  first  year,  barnyard  manure  at 
the  rate  of  16,000  pounds  per  acre,  applied  in  the  fall ;  sec- 
ond year,  wood  ashes  at  the  rate  of  1  ton  per  acre,  applied 
in  early  spring;  third  year,  fine-ground  bone  400  pounds 
per  acre  and  muriate  of  potash  200  pounds,  mixed  and  ap- 
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plied  in  early  spring.  Each  year  all  three  systems  of  manur- 
ing are  represented.  Our  average  crops  under  this  system 
have  been  heavy,  having  amounted,  as  has  already  been 
stated,  to  6,600  pounds  per  acre. 

Reseedino  Permanent  Mowings. 

That  it  pays  occasionally  to  reseed  permanent  mowings  is 
made  very  evident  by  the  results  obtained  in  Amherst  in  the 
season  of  1903.  A  portion  of  each  of  two  plots  in  the  station 
mowings  was  plowed  and  reseeded  in  the  summer  of  1902, 
as  already  described.  One  of  these  plots  Was  the  one  top- 
dressed  in  1903  with  wood  ashes.  The  yield  on  the  portion 
not  reseeded  was  at  the  rate  of  6,243  pounds  per  acre ;  on 
the  reseeded  portion  the  yield  was  at  the  rate  of  8,546 
pounds.  On  the  plot  manured  with  barnyard  manure  the 
yield  on  the  portion  not  reseeded  was  at  the  rate  of  5,642 
pounds  per  acre ;  on  the  reseeded  portion  it  was  at  the  rate 
of  10,002  pounds  per  acre.  The  manure  used  on  the  re- 
seeded portion  of  this  plot  was  harrowed  in  at  the  time 
the  seed  was  sown ;  the  balance  of  the  plot  was  top-dressed 
late  in  the  fall,  as  usual. 

Top-dressing  for  Rowen. 

Experiments  extending  over  several  years  in  Amherst 
indicate  a  probable  profit  from  the  application  of  a  moderate 
top-dressing  of  nitrate  of  soda  immediately  after  the  removal 
of  the  first  crop.  This  should  of  course  be  made  only  on 
mowings  where  the  product  is  almost  exclusively  grasses. 
Top-dressing  with  nitrate  of  soda  for  clover  would  be  a  mis- 
take, as  this,  as  already  stated,  should  get  its  nitrogen  from 
the  air.  The  quantity  of  nitrate  likely  to  prove  useful  will 
usually  vary  between  about  150  and  200  pounds  per  acre. 
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THE  GROWING  OF  MUSHROOMS. 


BY    DR.     GEO.     E.     STONE,     PROFESSOR    OF     BOTANY,     MASSACHUSETTS 

AGRICULTURAL   COLLEGE. 


During  the  past  decade  considerable  increased  interest 
has  been  manifested  in  edible  mushrooms  of  all  kinds. 
Numerous  publications,  some  of  which  are  extensive  and 
profusely  illustrated  volumes,  have  made  their  appearance, 
and  in  recent  years  mycological  societies  have  been  estab- 
lished in  many  localities.  The  members  of  these  societies 
are  enthusiastic  in  studying  mushrooms,  and,  as  a  conse- 
quence of  a  large  amount  of  diligent  study,  together  with 
the  testing  of  various  types  of  edible  species,  a  vast  amount 
of  information  has  been  secured  on  this  subject. 

There  is  also  an  increased  interest  pertaining  to  the  grow- 
ing of  mushrooms  for  the  market,  especially  existing  among 
amateurs  and  those  who  wish  to  indulge  in  some  form  of 
gardening  on  a  small  scale. 

It  is  the  purpose  of  this  article  to  present  in  a  brief  man- 
ner an  account  of  mushroom  growing. 

What  Mushrooms  are. 

Mushrooms  are  low,  humble  plants,  belonging  to  the 
large  group  collectively  known  as  fungi.  Fungi  are  white 
plants,  and  are  not  infrequently  called  colorless,  since  they 
contain  no  green  coloring  matter,  such  as  is  characteristic 
of  leaves.  On  account  of  the  absence  of  green  coloring 
matter,  or  chlorophyll,  they  are  incapable  of  decomposing 
the  carbon  dioxide  of  the  air  and  building  up  compounds  of 
starch,  sugar,  etc.,  which  constitutes  one  of  the  chief  char- 
acteristics of  green  plants. 

Mushrooms  are  what  botanists  term  *<  saprophytes,"  that 
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is,  they  obtain  their  foml  from  decomposed  organic  matter 
contained  in  the  soil.  They  do  not  propagate  by  seeds,  as 
the  higher  plants  do,  but  have  instead  numerous  microscopic 
spores,  which  possess  a  similar  function  to  seeds,  but  are 
much  more  simple  in  their  make-up.  On  this  account 
mushroom  spores  do  not  possess  the  same  chance  for  repro- 
duction of  the  individual  as  seeds,  hence  the  necessity  for 
spores  to  be  reproduced  in  enormous  quantities,  in  order 
that  a  few  may  be  fortunate  enough  to  alight  in  some  favor- 
able situation  suitable  for  germina- 
tion and  the  reproduction  of  the 
individual.  The  spores  are  borne 
on  the  so-called  gills,  located  under 
the  head,  or  umbrella-like  shaped 
cap,  which  is  termed  technically  the 
pileus.  The  mushroom  that  is  gath- 
ered for  market  constitutes  the  finiit- 
ing  portion  of  the  plant.  The  other 
portion  of  the  plant  is  comparatively 
insignificant,  and  is  represented  by 
the  white  thread-like  growth,  or 
mycelium,  which  permeates  the  soil. 
The  so-called  mushroom  spawn  is 
composed  of  these  threads  or  root- 
like filaments,  composted  with  ma- 
oFi^Jii^^t^o^^  nire  and  pressed  into  bricks.     Much 

dee  of  amanita.    P,  pileas;  G,    of  the   Spawn  Or   brfcks    SOld    in    the 
glUa  or  lamelln,  on  which  the  .  ^  t:^       i       j 

Bporea  are  borne;  5,  sttpe  or  markets    comes    irom    England    or 
r'^  M.  ::r^j:  '"^''  ''•  France,  and  frequently  fails  to  spawn 

when  planted  under  fiivorable  con- 
ditions. The  English  spawn  is  sold  in  the  form  of  bricks 
which  weigh  about  one  and  one-fourth  pounds,  while  the 
French  spawn  is  composed  of  flakes  or  loose  material. 
Spawn  is  sold  by  all  of  the  leading  seedsmen.  In  sowing 
the  spawn  the  bricks  are  broken  up  into  numerous  small 
pieces  and  planted.  The  larger  the  amount  of  live  spawn 
contained  in  the  bricks,  the  better  is  the  product.  Occa- 
sionally attempts  have  been  made  to  utilize  home-made 
spawn,  but  practically  all  of  this  material  used  is  imported. 
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Muahrooms  do  not  constitute  an  «s[»e(!iany  easy  crop  to 
grow,  or,  at  least,  success  has  not  always  been  obtained  by 
those  who  have  attempted  to  grow  them.  One  of  the  chief 
difficulties  appears  to  lie  in  poor  spawn,  and  undoubtedly 
proper  temperature  and  soil  conditions  have  not  always 
been  maintained. 

During  the  past  two  years  the  Bureau  of  Plant  Industry 
at  Washington  has  attempted  to  improve  the  quality  of 
spawn  and  methods  of  growing  nmshrooms.     It  is  antici- 


Pio.  S.  —  Spavrn  ml  xed  wRb  mautira  nod  prewed  Into  bricks. 

pated  that  the  results  of  this  work  will  appear  subsequently 
in  a  special  publication,  and  it  is  expected  that  much  valu-  ■ 
able  information  resulting  flrom  research  upon  this  subject 
will  be  available,  and  will  materially  assist  mushroom 
growers  in  their  business. 

How  Mushrooms  are  grown. 
The  conmion  mushroom  of  the  market  {^AgaHcus  cam- 
pestris)  grows  almost  everywhere  out  of  doors.  It  is  readily 
detected  by  those  familiar  with  mushrooms,  and  especially 
by  foreigners  who  have  spent  their  early  life  in  Europe, 
where  considerable  more  attention  is  ^ven  to  edible  fungi 
than  in  America.  It  is  a  matter  of  common  observation  in 
summer  to  see  Italians  gathering  various  edible  mushrooms 
in  pastures.  Mushrooms  frequently  come  up  by  themselves 
in  greenhouses  under  the  benches  where  manure  and  potted 
soil  is  stored.     We  have  gathered  frequently  many  speci- 
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mens  thriving  in   such  localitie.'t.     When  musbroomu  sre 
KTown  for  the  market  on  a  commercial  basis,  it  is  essential 
that  all  of  the  conditionti  be  made  as  desirable  as  possible 
for  their  growth  and  development,  in  order  that  a  large  and 
profitable  crop  maj  be  obtained.     It  is  necessary  that  a  uni- 
form degree  of  temperature  be  maintained,  and  that  the 
crops  be  secluded  from  draits  and  sunshine.     Total  dark- 
ness, however,  is  not  absolutely  necessary,  since  mushrooms 
grow  well  in  diffuse  light. 
Uniform     temperature     and 
\  moisture  conditions  are  more 
/  likely  to  exist  in  dark  places, 
and  it  is  for  this  reason  that 
muslirooms  are  grown  in  the 
dark.       Those     who    gi-ow 
mushrooms     commercially 
make  nse  of  cellars,  bams, 
sheds,  tunnels  and  space  un- 
der greenhouse  benches,  etc., 
as  well  as  in  specially  con- 
Mo.  a._ABrocp^^fn.,«hrooTT.»(^ffor(™.  gtructed   mushroom   houses. 
It  is  desicable,  however,  to 
have  a  tolerably  dry  foundation  for  a  mushroom  bod.     The 
conditions  of  a  cellar  can  be  made  suitable  for  mushroom 
growing,  especially  for  amateurs  who  wish  to  go  into  the 
business  on  a  small  scale.     By  partitioning  off  a  portion  of 
the  cellar  and  closing  up  tlie  windows  more  constant  and 
uniform  conditions  can  be  obtained.     Space  under  green- 
house benches  can  be  made  especially  suited  to  mushroom 
culture,  and  many  growers  take  advantage  of  this  space  for 
theur  propagation. 

Conditions  adapted  to  Mushroom  Growing. 
Soil. — The  most  suitable  soil  conditions  for  mushroom 
culture  consist  in  supplying  the  beds  with  plenty  of  good 
horse  manure,  mixed  with  loam  or  decomposed  sod,  mixing 
about  one-fourth  or  one-fifth  loam  or  decomposed  sod  with 
manure.  Either  fresh  or  partially  rotted  manure  can  be 
used,  and  this  should  repeatedly  bo  well  worked  over,  com- 
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posted  and  watered  frequently,  taking  care  that  it  does  not 
burn.  After  it  has  been  well  worked  over  and  composted 
various  times,  and  the  heat  is  not  likely  to  rise  above  130^  F., 
it  should  be  thoroughly  incorporated  with  one-fourth  to  one- 
fifbh  decomposed  loam  or  sod.  It  can  remain  in  this  condi- 
tion until  ready  for  use.  The  beds  are  usually  made  up  ten 
to  fourteen  inches  deep,  and  in  these  are  placed  the  soil  and 
manure  for  growing  them.  The  bottom  of  the  bed  should 
be  supplied  with  six  inches  of  fresh  manure,  well  tamped 
down.  It  should  be  covered  with  the  prepared  manure  and 
loam  mentioned  above,  adding  about  two  inches  at  a  time, 
and  compacting  the  same.  If  it  shows  a  tendency  to  heat 
too  much,  incorporate  a  little  loam  with  it.     One  or  two 


Fig.  4.  —  CroBs-sectloii  of  a  wooden  mushroom  hoase,  about  sixteen  feet  wide,  pro- 
vided with  beds.  The  house  is  banked  up  with  earth,  and  tlie  earth  is  ooTered  with 
salt  marsh  hay,  heated  from  boiler. 

layers  two  inches  deep  of  the  prepared  loam  and  manure 
can  be  put  on  each  day  until  the  required  depth  is  obtained. 
Straw  or  some  mulching  material  is  then  put  over  the  top 
of  the  bed  until  ready  to  spawn.  This  answers  the  purpose 
of  catching  the  condensed  steam  and  keeping  the  surface 
from  getting  too  wet.  After  the  temperature  of  the  beds 
has  reached  about  90°  to  95°  F.,  the  straw  should  be  re- 
moved and  the  bed  spawned,  although  some  growers  prefer 
a  temperature  of  about  80°  F.  This  is  accomplished  by 
breaking  the  bricks  into  pieces,  and  planting  the  pieces  in 
rows  in  the  bed.  The  rows  should  be  about  one  foot  apart, 
and  the  pieces  of  spawn  inserted  every  six  or  eight  inches, 
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and  covered  up  superficially  with  the  soil.  Wheu  spawning 
is  completed,  compact  the  aur&ce  of  the  bed  all  over.  After 
this  is  accomplished,  the  bed  can  again  be  covered  with 
straw,  and  in  the  course  of  eight  or  nine  days  the  straw  is 
removed  and  the  bed  covered  with  two  inches  of  good,  mel- 
low loam.  Care  should  be  taken  that  the  temperature  of 
the  bed  does  not  exceed  80°  F.  after  covering,  as  in  that 
case  one  is  likely  to  lose  the  crop. 

TerrrperaUire  and  Moisture.  — Before  the  mushrooms  have 
made  their  appearance  through  the  loam ,  a  temperature  of 
from  65°  to  75°  F.  may  be  obtained ;  but  after  the  mush- 


rooms have  commenced  to  develop,  the  temperature  should 
be  kept  about  55*^  F.  If  the  temperature  goes  above  60°  F., 
some  mean.-j  should  be  employed  to  lower  it ;  and  if  it  goes 
below  50°  F, ,  it  should  be  raised  either  by  covering  the 
beds  or  by  applying  artificial  heat.  Beds  should  never  be 
allowed  to  become  too  dry,  and  must  be  kept  tolerably 
moist,  either  by  employing  matting  or  old  carpets  before 
the  mushrooms  appear,  or  by  sprinkling  with  water. 

Houses.  — Where  special  attention  is  given  to  commer- 
cial mushroom  growing,  houses  are  constructed  which  are 
adapted  to  the  growth  of  thi.s  crop.  The  style  of  houses 
shown  in  Figs.  4  and  5  represents  types  that  have  been  util- 
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ized  for  some  time  by  various  commercial  growers  of  mush- 
rooms. The  houses  usually  set  two  or  three  feet  below  the 
level  of  the  ground,  and  dirt  is  piled  up  on  either  side  to 
the  level  of  the  plates  which  support  the  roof.  These 
types  of  houses  have  usually  been  built  of  wood,  and  the 
roof  is  covered  with  hay  or  marsh  grass.  The  beds  are 
either  built  on  the  ground,  or  slightly  raised.  In  the  latter 
case  they  are  provided  with  board  sides,  thus  leaving  room 
for  a  path,  as  shown  in  Fig.  4.  Some  improvement  has 
been  made  in  recent  years  in  the  style  of  houses  for  mush- 
room culture.  One  of  the  principal  objections  to  houses 
such  as  shown  in  Figs.  4  and  5  is  that  they  are  very  likely 


Fio.  6.— CroBS-sectlon  of  a  cement  and  corrugated-iron  mushroom  house,  banked  up 
with  earth.  The  house  Is  provided  with  a  truss  roof.  C,  corrugated  Iron ;  B,  wooden 
truss;  Rt  half-inch  iron  tie  rod.  The  house  is  fifteen  feet  wide  and  four  feet  high  at 
ends  to  iron  roof,  and  is  heated  from  boiler. 


to  rot  out  quickly,  and  it  is  expensive  to  renew  them.  An 
experienced  mushroom  grower  informed  me  that  such  a 
house  would  only  last  about  three  years.  On  account  of 
the  dampness  arising  from  the  heat  of  the  manure,  and  the 
unfitvorable  situation  of  material  constructed  of  wood,  rot- 
ting occurs  very  quickly.  The  conditions  in  a  mushroom 
house  are  exceedingly  fiivorable  for  timber-destroying  fungi, 
thus  causing  premature  decay.  The  house  shown  in  Fig.  6 
is  a  more  recent  model,  used  by  Wyman  Brothers,  market 
gardeners,  Arlington,  Mass.  It  is  an  even-span  house, 
fifteen  feet  wide,  and  about  four  feet  high  at  the  sides. 
The  length  of  such  a  bouse  is  of  coarse  immaterial.     The 
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side  walla  are  built  of  cement,  and  there  is  a  truss  roof  con- 
structed out  of  wood  aad  corrugated  iron.  The  corrugated- 
iron  roof  and  cement  sides  furnish  construction  material 
which  will  not  readily  decay ;  and,  while  a  house  of  this 
description  may  cost  more  at  the  outset,  it  is  far  cheaper  in 
the  end  for  a  commercial  grower  who  intends  to  follow  that 
line  of  work.     Cellar  benches  can  be  constructed  singly  or 


Fio.  T.  —  Section  of  a  cellar  bed  corered  wIUi  board*  aod  mattlDg  and  banked  op  wltb 

in  series,  one  or  more  above  the  ground  bed.  A  single  bed 
is  shown  in  Fig.  7.  The  construction  of  cellar  beds  would 
depend  materially  upon  the  space  and  the  conditions  avail- 
able. 

Gathering  the  Crop. 

It  is  necessary  with  a  crop  like  mushrooms,  as  it  is  with 
many  others,  to  go  over  the  beds  each  day  and  gather  the 
mature  specimens.  These  are  gathered  in  trays,  care  being 
taken  not  to  have  them  become  soiled  in  handling. 

In  picking  mushrooms,  it  is  recommended  that  they 
should  not  be  cut  off  at  the  ba»e,  but  gently  twisted  and 
removed  from  the  soil.  When  it  is  oecessary  to  out,  as  is 
sometimes  the  case  when  they  come  up  in  large  numbers,  it 
is  recommended  that  the  butts  be  subsequently  removed  and 
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the  holes  filled  with  soil,  in  order  to  prevent  decay.  Mush- 
rooms can  be  kept  in  a  cool,  dark  place  for  two  or  three 
days  after  picking,  with  little  detriment. 

Price  op  Mushrooms. 

Mushrooms,  like  other  crops,  are  usually  assorted  into 
grades,  which  bring  different  prices.  The  price  of  mush- 
rooms usually  varies  from  one  season  to  another,  and  also 
during  the  same  season.  A  No.  1  product  will  bring  $1  per 
pound  during  certain  seasons,  while  at  other  seasons  it  will 
sell  from  25  cents  to  50  cents  per  pound.  During  the  past 
winter  mushrooms  were  as  low  as  25  cents  per  pound  at  one 
time  in  the  Boston  market. 

Diseases  of  Mushrooms. 

There  are  a  few  troubles  caused  by  fungi,  insects,  etc., 
which  occasionally  give  rise  to  loss  of  mushrooms.  Among 
some  of  the  troubles  experienced,  the  following  may  be 
mentioned.  Dark-colored  spots  coming  on  the  cap  of  the 
mushroom,  which  induce  decay  and  render  them  unfit  for 
the  market.  These  are  caused  by  eel  worms,  which  are 
minute  microscopic  worms  similar  to  those  frequently  giving 
trouble  to  tomatoes,  cucumbers  and  various  other  plants. 
Various  animals,  such  as  maggots,  wood  lice  and  sow  bugs, 
occasionally  give  rise  to  trouble,  and  there  are  certain  rots 
caused  by  fiingous  growths  which  sometimes  damage  the 
crop. 

On  account  of  very  little  attention  having  been  given  to 
the  diseases  of  mushrooms,  no  definite  specific  remedies 
have  been  suggested  for  many  of  these  troubles.  No  doubt 
there  are,  however,  cultural  methods  which  could  be  ap- 
plied, that  would  prove  of  some  value  in  exterminating  or 
controlling  the  ravages  of  these  various  organisms. 
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HARVESTING  AND  MARKETING  APPLES. 


BY  F.   A.    WAUGH,    PROFESSOR  OF  HORTICULTURE,    MASSACHUSETTS 

AGRICULTURAL  COLLEGE. 


The  apple  tree  is  peculiarly  at  home  in  Massachusetts  and 
New  York  State.  Northward  the  severe  winters  make  the 
growing  of  many  varieties  precarious,  while  southward  the 
trees  are  less  and  less  thrifty,  until  in  the  extreme  southern 
States  apples  are  almost  as  rare  as  oranges  are  with  us. 

The  commercial  importance  of  the  apple  crop  in  Massa- 
chusetts is  increasing  rapidly  from  year  to  year.  In  general, 
we  are  seeing  more  clearly  that  the  more  refined  lines  of 
agriculture  are  the  ones  in  which  we  reap  the  greatest  suc- 
cess; and  amongst  these  fancier  crops,  requiring  more  in- 
tensive culture,  the  apple  takes  high  rank. 

It  must  be  said  that  the  methods  of  handling  the  apple 
crop  have  been  very  much  changed  in  recent  years.  The 
farmers  who  still  adhere  to  the  old-fashioned  way  of  doing 
things  do  not  find  great  encouragement  in  selling  apples ; 
on  the  other  hand,  those  who  have  taken  up  with  modern 
idean,  or,  better  still,  have  led  in  the  establishment  of  modern 
practices,  are  reaping  their  just  and  generous  reward. 

Picking  the  Fruit. 

The  time  was  when  the  apples  used  to  be  shaken  off  the 
trees ;  a  still  lazier  method  was  to  allow  them  to  fall  off. 
Such  apples  are  fit  only  for  second-class  cider,  and  if  that 
was  the  market  to  which  they  were  destined,  no  great  damage 
was  done.  However,  such  apples  are  still  sometimes  offered 
in  the  markets.  They  are  almost  always  a  dead  loss  to  the 
man  who  attempts  to  sell  them,  and  interfere,  sometimes 
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seriously,  with  the  sales  of  good,  hand-picked  fruit.  Apples 
must  be  hand-picked  from  the  trees  iu  order  to  be  marketr 
able,  —  this  is  the  only  way.  Moreover,  they  must  be 
carefully  hand-picked,  and  they  should  be  taken  off  with  the 
stems  attached  to  the  fruit.  If  the  apples  are  torn  off  the 
stems,  the  skin  is  ruptured,  and  decay  is  apt  to  set  in. 

The  best  receptacle  in  which  to  pick  apples  is  the  oak 
splint,  swinging  bale,  half-bushel  basket.  If  &ncy  fiwt  is 
to  be  handled,  it  is  worth  while  to  pad  these  baskets  with 


PicKiNo  BAiK£r,— Oak  Splints,  omb-half  Busj 

old  grain  sacks.  A  heavy  wire,  bent  in  the  form  of  the 
letter  8,  enables  the  picker  to  hang  the  basket  on  a  limb 
while  it  is  being  filled,  and  also  to  let  it  down  by  a  strap  out 
of  the  tree. 

Picking  ladders  are  usually  needed  on  old  trees.  These 
should  be  long,  and  as  light  as  possible.  Step-ladders  are 
sometimes  used;  they  should  always  be  of  tlie  three-legged 
variety. 

Certain  varietJes  of  apples,  as,  for  example,  Wealthy, 
have  the  bad  habit  of  falling  early  from  the  trees.     With 
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such  varieties  picking  has  to  be  timed  witb  reference  to  this 
bad  habit.  Fruit  muet  be  picked  early  enough  to  prevent 
its  &lling.  Other  varieties  which  hold  on  well,  like  Baldwin 
and  Spy,  may  be  picked  when  they  are  at  their  beat.  There 
has  been  a  good  deal  of  argument  as  to  just  when  an  apple 
should  be  picked,  but  recent  experiments  show  that  apples 
which  are  ripe  and  fully  colored  keep  better  in  storage  than 
those  which  are  picked  earlier. 

This  matter  of  having  apples  fully  grown,  ripe  and  thor- 
oughly colored  is  of  so  much  importance  that  some  growers 
who  make  a  specialty  of  &ncy  fruit  have  adopted  the  practice 
of  picking  over  the  tree  two  or  three  times.  Those  Etpples 
which  are  mature  and  colored  are  taken  off  at  each  picking, 
while  those  which  are  yet  green  are  left.     These  green  apples 


HOMB-MASB  F 


increase  in  size  rapidly,  and  take  on  the  proper  color  eventu- 
ally. The  men  who  have  tried  this  method  say  that  it  pays 
well. 

In  handling  the  fruit  in  the  orchard,  between  the  trees 
and  the  storage  room,  or,  later,  between  the  storage  and  the 
shipping  station,  some  suitable  wagon  ought  to  be  provided. 
A  stone  boat  is  sometimes  used,  and  is  not  the  worst  thing 
that  could  be  found,  especially  for  short  hauls  and  small 
loads.  It  is  better,  however,  to  have  one  of  the  low-down 
wagons,  made  especially  for  handling  fruit.  In  the  illustra- 
tion one  is  shown  as  it  was  actually  made  up  at  home. 
Some  sills  were  hung  by  strap  irons  from  the  front  and  rear 
axles  of  a  common  wagon  frame,  and  on  these  some  boards 
were  laid,  making  a  floor  for  carrying  Ihe  barrels.     Han- 
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dling  barrels  of  apples  in  and  out  of  the   common  high 

wagon  is  hard  and  expensive  labor,  and  it  is  apt  to  damage 

the  fruit. 

Grading  the  Fruit. 

In  nothing  does  the  work  of  the  experienced  apple  seller 
differ  more  from  that  of  the  inexperienced  man  than  in  the 
grading  of  the  fruit.  All  of  our  city  markets  have  now 
reached  a  point  where  fruit  can  hardly  be  sold  at  any  price 
unless  it  is  carefully  and  uniformly  graded  and  properly 
marked. 

Apples  should  be  graded  into  at  least  three  lots,  which 
we  may  call  firsts,  seconds  and  culls.  Sometimes  four 
grades  are  made,  but  the  three  here  mentioned  are  the  most 
usual.  The  first  grade  of  fruit  must  be  of  good  size,  uni- 
form in  shape  and  color,  free  from  blemishes  and  true  to 
name.  Second-grade  fruit  is  smaller,  not  so  well  colored, 
but  must  be  free  from  any  serious  blemishes.  The  National 
Apple  Shippers'  Association  has  adopted  a  rule  for  deter- 
mining first  and  second  grade  apples  as  follows  :  — 

The  standard  for  size  for  No.  1  apples  shall  be  not  less  than 
two  and  one-half  inches  in  diameter,  and  shall  include  such 
varieties  as  Ben  Davis,  Wealthy,  Twenty-ounce,  Baldwin, 
Greening  and  other  varieties  kindred  in  size.  The  standard 
for  such  varieties  as  Romanite,  Russet,  Winesap,  Jonathan, 
Missouri  Pippin  and  other  varieties  kindred  in  size  shall  not 
be  less  than  two  and  one-quarter  inches ;  and,  further.  No.  1 
apples  shall  be  at  the  time  of  picking  practically  free  from  the 
action  of  worms,  defacement  of  surface  or  broken  skin.  They 
shall  be  hand-picked  from  the  tree,  a  bright  and  normal  color, 
and  shapely  in  form.  No.  2  apples  shall  be  hand-picked  from 
the  tree;  shall  not  be  smaller  than  two  and  one-quarter  inches 
in  diameter;  the  skin  must  not  be  broken  or  the  apple  bruised. 
This  class  must  be  faced  and  packed  with  as  much  care  as 
No.  1  fruit. 

The  different  grades  are  variously  designated,  sometimes 
as  fistncy,  choice,  select,  prime,  XXX,  XX,  etc.,  but  these 
designations  have  no  official  standing.  There  is  so  much 
variation  in  the  practice  of  packing  that  none  of  these  marks 
has  any  distinctive  meaning. 
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Id  grading  and  piicking  appteij  a  sorting  table  should  be 
built,  Homewbat  in  the  form  as  shown  in  the  illustration. 
It  should  be  large  enough  to  hold  at  least  three  barrels  of 
apples  spread  out  at  one  time.  At  one  end  there  should  be 
an  opening  or  spout  heavily  padded  with  gunny  sacks. 
Through  this  opening  apples  may  be  guided  and  gently 
rolled  into  barrels.  Some  sorters  prefer,  however,  to  sort 
into  baskets.     The  baskets  are  then  emptied  into  barrels. 

Considerable  experience  and  natural  good  judgment  are 
required  to  sort  apples  rapidly  and  accurately.  The  task 
is  difficult,  and  highly  important ;  the  man  assigned  to  it 
should  be  the  best  on  the  job. 

In  filling  apple  barrels,  the  work  begins  at  what  is  really 


the  top  of  the  barrel.  The  bead  is  put  in  and  the  barrel 
turned  bottom  side  up  on  it.  The  first  layer  of  fruit  is  put 
in  by  facing,  stem  downward,  carefully  on  this  inverted 
head.  Good,  well-colored  specimens  are  selected  as  lacers, 
but  they  should  not  give  a  misleading  idea  of  the  general 
contents  of  the  barrel.  Usually  a  second  row  of  &cers  is 
put  in,  stems  down,  in  the  same  way.  The  remainder  of 
the  barrel  is  filled  in  with  loose  apples.  These  are  thor- 
oughly shaken  down  three  or  four  times  during  the  process 
of  filling.  Finally  the  barrel  is  sometimes  finished  by  &cing 
the  last  row  in  the  bottom  (that  is  on  top  as  the  barrel  is 
filled).  When  the  filling  is  complete,  the  barrel  should 
be  somewhat  more  than  fall.     The  fruit  should  stand  up 
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two  or  three  inches  above  the  chines.  This  amount  will  be 
taken  up  in  pressing  the  head  or  the  bottom  in  place.  The 
bottom  is  pressed  in  with  a  screw  or  lever  press,  is  nailed 
in  place,  and  the  barrel  is  ready  for  the  market. 

Apple  Babbels. 

Customarily,  the  package  for  selling  apples  is  the  barrel. 
There  are  various  forms  of  barrels  in  use  in  this  country, 
the  two  most  common  ones  being  the  hundred-quart  barrel 
and  the  ninety-six-quart  barrel.  The  National  Apple  Ship- 
pers' Association  have  adopted  the  barrel  having  the  fol- 
lowing dimensions:  stave,  28^  inches;  head,  17^  inches; 
circumference  in  the  middle,  64  inches.  This  is  the  hun- 
dred-quart barrel.  There  seems  to  be  a  tendency  at  the 
present  time  to  use  more  of  the  ninety-six-quart  barrels. 

The  barrel  market,  however,  in  the  last  few  years  has 
been  a  very  difficult  and  unsatis&ctory  one.  The  prices 
have  been  abnormally  high,  and  promise  to  be  higher  than 
ever  this  season.  It  seems  probable  now  that  good  barrels 
cannot  be  had  anyvrhere  for  less  than  40  cents  each.  Under 
these  circumstances  many  poor  barrels  are  being  used. 
Flour  barrels  are  frequently  employed,  and  are  in  great 
demand.  Such  barrels  should  always  be  very  carefully 
cleaned  out  before  being  used.  Clean,  fresh,  unused  bar- 
rels are  always  better.  When  handling  large  crops  of 
apples,  it  is  doubtless  the  best  practice  to  buy  staves,  hoops 
and  heads  in  quantities,  knocked  down,  and  have  the  bar- 
rels made  up  on  the  farm  by  a  cooper.  At  the  present 
prices  of  barrel  stock  no  great  saving  can  be  made  in  this 
way,  but  fresh,  clean  barrels  are  secured. 

Apple  Boxes. 

The  high  prices  of  apple  barrels,  taken  in  connection  Mdth 
the  changing  conditions  of  our  markets,  have  led  to  the  ex- 
tended use  of  boxes.  We  have  experimented  to  a  consid- 
erable extent  in  the  department  of  horticulture  at  the 
Massachusetts  Agricultural  College  in  the  use  of  boxes  for 
apples.  While  we  are  not  ready  to  say  that  boxes  are  bet- 
ter than  barrels,  in  general,  we  have  found  their  use  very 
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satisfactory.  Boxes  should  be  used,  however,  only  for 
strictly  first-class  fruit,  and  more  especially  for  the  early 
and  soft-fleshed  varieties.  There  is  probably  less  margin 
of  profit  in  handling  standard  winter  fruit  like  Baldwin  in 
the  smaller  package. 

Many  kinds  of  boxes  have  been  used  and  recommended. 
The  bushel  box  is  probably  the  best,  under  the  present 
market  conditions.  These  lx)xes  are  made  up  in  a  variety 
of  styles.  The  one  which  seems  to  be  the  most  attractive, 
and  the  one  which  we  prefer,  measures  10  by  11  by  20 
inches  inside.  This  gives  a  trifle  over  the  standard  bushel, 
and  weighs  about  fifty  pounds  filled.  The  ends  are  seven- 
eighths-inch  stuflT,  and  the  top,  bottom  and  sides  are  one- 
fourth-inch  stuff.     These  cost  about  $15  a  hundred. 

In  shipping  fancy  apples  in  boxes,  we  have  found  it  de- 
sirable to  wrap  the  fruit  in  papers.  Any  clean  white  paper 
will  answer,  but  specially  made  tissue  paper  furnished  by 
dealers  for  fruit  wrapping  is  the  most  satisfactory.  The 
papei*s  are  cut  10  by  10  inches  square. 

Cold  Storage. 

The  cold-storage  business  for  apples  has  been  rapidly 
developed  in  the  last  five  years ;  it  has  also  been  greatly 
improved.  The  largest  bulk  of  winter  fruit  now  finds  its 
way  into  the  large  city  storage  houses,  from  which  it  is 
marketed  as  wanted.  Many  of  these  storage  companies 
accept  apples  for  storage  direct  from  the  growers.  The 
prices  charged  for  storage  are  from  30  to  50  cents  a  barrel 
for  the  season  ;  this  allows  the  fruit  to  be  taken  out  at  any 
time  up  to  May  1. 

The  keeping  of  fruit  in  what  is  called  common  storage 
has  been  considerably  diminished  on  account  of  the  im- 
proved cold-storage  &cilities.  Quantities  are  still  stored 
at  home,  however,  in  cellars  or  in  houses  constructed  es- 
pecially for  the  purpose.  Such  houses  or  fruit  rooms  are 
usually  cooled  in  some  way,  usually  by  control  of  the  ven- 
tilation. Well-built  fruit  houses  of  this  type  have  proved 
very  successful  in  the  past;  their  value  is  proportionately 
less,  however,  as  the  city  cold  storage  becomes  cheaper  and 
more  efficient. 
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Methods  of  Selling. 

There  are  many  different  ways  of  selliog  apples;  every 
msa  must  judge  &om  bis  owo  circumstances  what  method 
will  be  the  most  successful  with  him.  This  is  a  critical 
uiatter,  and  failui'e  is  common  here.  Too  many  men  seem 
to  think  that  becnuse  some  one  else  succeeds  by  certain 
methods  of  marketing,  those  methods  are  universally  appli- 
cable. This  part  of  the  subject  should  receive  very  careful 
study  from  the  man  who  has  apples  to  sell.  The  principal 
methods  of  selling  may  be  toiefly  summarized  as  follows  :  — 

(1)  Retailing  in  the  Home  Market, — Very  often  apples 


A  Home  Apple-storaqb  Uoube, 

can  be  taken  to  the  near-by  village  or  city  market  in  small 
lota,  and  sold  from  the  growers*  wagons  at  fair  or  even  fency 
pnccs.  The  growers  who  are  running  vegetable  or  milk 
wagons  commonly  find  this  method  the  best  one.  In  all 
cases  where  it  can  be  adopted  it  is  to  be  recommended.  The 
fruit  is  promptly  sold,  and  the  money  is  in  hand ;  there  is 
no  trouble  with  transportation  companies,  commission  men 
or  other  agents,  and  very  often  there  is  no  expense  for  pack- 
ages. >.''atura11y  this  method  is  the  best  suited  to  the  disposal 
of  a  miscellaneous  collection  of  summer  and  fall  apples, 
rather  than  of  tiie  sale  of  a  huge  block  of  Baldwins  or  some 
other  winter  variety. 

(2)    On  Trees.  —  It  has  been  customary  for  some  years  in 
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western  States  for  the  growers  to  sell  the  crop  on  the  trees. 
This  practice  has  rapidly  gained  ground  in  Massachusetts. 
The  buyer  comes  to  the  orchard,  and  either  pays  a  lump  sum 
for  the  entire  crop,  or  else  pays  a  stipulated  price  per  barrel. 
In  the  latter  case  the  price  is,  say,  $1.50  for  the  best  grade 
and  $1  for  the  second  grade,  the  grading  being  done  by  the 
buyer.  This  method  has  considerable  advantages  for  the 
men  who  are  not  in  close  touch  with  apple  markets,  or  who 
are  not  experienced  in  grading  and  packing  fruit.  It  relieves 
the  grower  immediately  of  the  two  great  responsibilities — 
grading  and  selling. 

(3 )  On  Commission.  —  One  of  the  best  recognized  methods 
of  selb'ng  is  that  of  shipping  the  fruit  on  commission.  When 
the  barrels  or  boxes  are  ready,  they  are  put  in  the  hands  of 
commission  men,  usually  in  one  of  the  large  city  markets. 
The  commission  man  sells  them  for  what  he  can  get,  and 
returns  the  amount  to  the  grower  minus  the  commission  and 
any  charges  for  freight,  cartage,  storage,  etc.  There  are 
many  disadvantages  to  this  system,  and  much  fault  has  been 
found  with  it ;  but,  on  the  whole,  it  is  the  best  method  for 
a  large  number  of  growers.  If  a  reliable  commission  house 
is  selected,  and  if  the  shipper  is  careful  and  honest  on  his 
side  of  the  transaction,  good  results  may  be  expected. 
Most  of  the  cursing  against  commission  men  comes  from 
shippers  who  have  tried  to  cheat  them. 

(4)  On  Joint  Account,  — This  is  a  new  method  of  selling, 
and  not  often  adopted.  According  to  this  method,  the  grower 
turns  over  his  fruit  to  the  seller  at  picking  time,  receiving  a 
stipulated  amount  in  cash  down.  This  is  considerably  less 
than  the  value  of  the  fruit,  say  $1  a  barrel.  The  fruit  is 
then  held  by  the  seller,  and  disposed  of  at  his  option.  At 
the  close  of  the  season,  when  the  fruit  is  all  sold,  the  shipper 
and  seller  have  a  final  settlement.  From  the  gross  amounts 
of  the  sales  there  is  deducted  first  the  advance  payment 
made  to  the  shipper;  then  the  storage,  freight  and  other 
charges  are  subtracted ;  the  balance  is  finally  divided  equally 
between  the  apple  grower  and  the  apple  seller.  In  every 
instance  which  has  come  to  our  notice  this  method  has 
worked  very  well. 
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The  Cubrent  Crop. 

It  may  be  proper  to  remark  that,  though  1904  is  scheduled 
as  **the  apple  year"  with  us,  the  crop  now  promises  to  be 
moderate.  The  most  reliable  reports  that  we  have  seen  say 
that  it  will  be  less  than  last  year.  This  is  rather  a  safe  way 
of  estimating,  for  the  markets  handled  more  apples  from  the 
crop  of  1903  than  ever  before  in  the  history  of  American 
apple-growing.  Prices  offered  by  buyers  this  fall  will  prob- 
ably be  about  the  same  as  in  the  fall  of  1903.  Though 
growers  cannot  generally  expect  to  get  better  prices  than  a 
year  ago,  they  should  not  be  frightened  into  selling  for  less 
merely  because  this  is  called  ^^the  apple  year"  in  Massa- 
chusetts. 
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BREEDS  FOR  THE  FARM  AND  FARMERS  AS  POULTRY 

BREEDERS. 


BY  JOHN  H.  ROBINSON,  EDITOR   *•  FARM-POULTRY,"  BOSTON,  MASS. 


When  I  was  a  boy  in  Illinois,  thoroughbred  fowls  were 
rare,  and  even  less  frequently  found  on  farms  than  else- 
where. But  there  was  one  thing  about  the  farm  flocks  in 
those  days  that  I  often  think  of  with  regret,  that  in  the  im- 
provement of  poultry  stocks  that  feature  has  been  lost;  i.e. 
the  fowls  in  each  flock  and  the  flocks  throughout  each  com- 
munity were,  in  general,  very  much  alike. 

To  be  sure,  there  was  not  the  uniformity  one  finds  to-day 
in  a  lot  of  selected  specimens  from  a  stock  of  well-bred 
birds.  The  best  specimens  were  not  to  be  compared  with 
the  finest  developed  specimens  of  to-day,  for  either  color, 
shape  or  size.  Yet  I  am  inclined  to  think  that,  aside  frx>m 
the  matter  of  color,  the  average  farm  flock  of  those  days 
was  more  uniform  than  even  the  average  fancier's  flock  of 
to-day,  and  there  are  some  breeds  now  popular  for  which  I 
would  not  except  color,  either.  Observe  that  I  do  not 
claim  that  the  flocks  of  the  old  days  were  as  good  as  those 
of  to-day,  — only  that  they  were  more  uniform. 

It  is  to  be  regretted  that  in  the  improving  of  flocks,  which 
has  followed  the  introduction  of  new  breeds,  uniformity  in 
flocks  and  of  the  flocks  in  the  same  section  have  so  seldom 
been  retained.  There  have  been  so  many  new  and  improved 
breeds  to  select  from,  that  as  soon  as  people  began  to  go 
outside  of  their  own  immediate  neighborhood  to  get  new 
blood,  and  to  try  to  introduce  blood  that  would  improve 
their  flock,  those  who  had  before  used  the  same  kind  of 
stock  began  to  use  some  very  diflferent  stocks ;  and,  as  they 
still  continued  exchanging  **  roosters  "  and  eggs  with  their 
neighbors,  the  result  was  that  the  flocks  often  became  fear- 
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fully  and  wonderfully  mixed.  The  poultry  stocks  of  the 
country,  considered  as  a  whole,  continue  so.  There  are 
here  and  there  farming  localities  where  nearly  all  &rmers 
keep  the  same  kind  of  fowls,  and  in  some  sections  flocks  of 
certain  breeds  are  much  more  numerous  than  elsewhere ; 
but  there  is  not  anywhere  such  greater  uniformity  and  bet- 
ter general  excellence  as  might  reasonably  be  expected  after 
two-thirds  of  a  century  of  improvement. 

That  this  last  statement  is  not  in  accordance  with  general 
ideas  I  am  well  aware.  Any  one  who  will  consider  the 
lack  of  uniformity  in  the  poultry  found  in  the  ordinary  farm 
flock,  as  well  as  in  the  ordinary  town  flock,  and  who  will 
observe  the  small  proportion  of  only  fair-sized  fowls,  must 
admit  that  there  are  grounds  for  it.  We  need  not,  how- 
ever, depend  merely  on  observation.  Here  is  an  illustra- 
tion. A  few  years  ago  I  had  a  lot  of  Light  Brahma  hens  I 
wanted  to  sell  in  a  bunch,  and  at  once,  in  order  to  get  them 
out  of  the  way.  I  could  not  sell  them  to  any  of  the  local 
buyers,  because  they  were  too  large  for  their  trade ;  so  I 
asked  a  buyer  in  a  section  the  other  side  of  Boston,  where 
Brahmas  were  bred  more  than  any  other  fowl,  if  he  could  use 
them.  He  agreed  to  take  them,  and  turned  the  deal  over  to 
a  Somerville  buyer,  who  sometimes  made  trips  to  my  town. 

The  lot  of  hens  sold  weighed  at  this  time  only  a  little  over 
seven  pounds  apiece,  average  live  weight.  They  had  been 
laying  heavily  for  between  six  and  seven  months,  and  were 
not  in  good  condition.  Four  months  before  they  were  sold 
they  would  have  averaged  better  than  nine  pounds,  many  of 
the  hens  weighing  when  in  good  condition  ten  to  ten  and  a 
half  pounds.  When  the  man  who  came  for  them  was  weigh- 
ing them,  he  remarked  that  they  were  the  heaviest  and  larg- 
est hens  he  had  had  for  a  couple  of  years. 

Talking  about  weights  of  poultry,  one  thing  led  to 
another,  until  finally  he  asked  :  '*  What  do  you  suppose  is 
the  average  weight  of  the  fowls  we  buy  ? "  I  guessed, 
•*  About  five  pounds."  **  Well,"  said  he,  *<  the  most  of  the 
hens  we  get  weigh  three  to  three  and  a  half  pounds.  liens 
that  weigh  four  to  five  pounds  we  call  large  hens,  and  we 
get  very  few  lots  that  will  average  four  pounds." 
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Since  then  I  have  taken  some  pains  to  learn  from  other 
buyers  —  and  to  see  for  myself  as  I  went  about  among 
poultry  keepers  —  whether  his  statements  were  correct ;  and 
I  have  to  conclude  that  they  were,  and  that  the  average 
fowl  of  to-day  is  but  a  slight  improvement  over  the  best 
ordinary  fowls  of  sixty  or  seventy  years  ago.  Why  is  it? 
I  think  the  answer  is,  there  has  not  been  the  improvement 
of  poultry  generally  that  there  ought  to  be,  because  the 
fanner  is  so  seldom  a  poultry  breeder. 

That  does  not  indicate  that  fai*mers  as  a  class  are  different 
from  other  poultry  keepers.  The  ordinary  poultry  keeper, 
even  the  ordinary  fancier,  is  not,  strictly  speaking,  a 
breeder.  But,  inasmuch  as  the  farmers  produce  by  far  the 
greater  part  of  the  country's  supply  of  poultry  and  eggs 
(some  authorities  say  nine-tenths  of  it) ,  what  farmers  gen- 
erally do  or  fail  to  do  with  regard  to  poultry  is  of  vastly 
more  importance  than  what  the  rest  of  the  poultry  keepers 
do  or  neglect  to  do  ;  for,  if  all  the  other  poultry  keepers  by 
general  consent  should  adopt  a  course  which  would  greatly 
improve  their  stocks  of  fowls,  the  effect  on  the  whole  market 
product  would  be  small,  as  compared  with  the  results  if 
half  or  even  a  third  of  the  &rmers  were  to  pursue  the  same 
course. 

Most  people  who  raise  poultry  are  just  poultry  growers. 
They  hatch  the  eggs  of  such  stock  as  they  happen  to  have. 
They  keep  on,  year  after  year,  reproducing  fowls,  without 
any  definite  ideas  as  to  the  particular  points  of  excellence 
which  it  would  be  desirable  to  establish  in  their  stock. 
They  interest  themselves  little  if  at  all  in  the  principles  of 
breeding;  they  follow  no  definite  system.  If  they  use 
some  pure-bred  stock,  they  give  no  special  attention  to  pre- 
serving its  characteristics.  Oftener,  indeed,  such  special 
attention  as  they  give  it  is  in  the  line  of  getting  rid  of 
whatever  fixed  character  their  fowls  possess.  The  average 
poultry  keeper  has  a  perfect  mania  for  crossing  breeds,  and 
nearly  always  he  makes  crosses  without  definite  ideas  about 
what  he  is  likely  to  get,  or  what  he  wants  to  get.  Then, 
not  finding  the  product  pleasing,  he  crosses  again  and  again, 
until,    becoming    disgusted   with   his    chickens,    he   either 
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leaves  them  to  breed  together  by  chance,  or  gets  some  new 
stock  and  begins  another  series  of  crosses. 

Poultry  breeding  properly  consists  in  the  intelligent,  sya- 
tfimatic  mating  of  fowls 
to  produce  progeny  hav- 
iDg  the  desirable  qualities' 
of  the  parents  preserved 
and  if  ixtssible  intensified, 
and  the  undesirable  quali- 
ties either  reduced  or  bred  . 
out  entirely.  A  poultry 
breeder  is  not  necessarily 
a  fancier  or  a  breeder  of 
thoroughbred  stock.  One 
who  works  systematically 

.  f*'"  *>'■  lOEil,  BAI111]>I>  PLTMOITTB  BOIKS. 

aod    persistently   for   the 

development  of  common  or  grade  stock  is  really  more  of  a 

breeder  than  many  growers  of  thoroughbred  stock.  If  his 
ideas  are  good,  and  he  is 
reasonably  successful  in 
his  efforts  to  realize  those 
ideas  in  his  stock,  he 
accomplishes   more  than 

I  most  of    those   keeping 

thoroughbreds.  I  have 
known,  first  and  last,  a 
good  many  breeders  who 
have  made  for  tbemsel  ves, 
from  common  stock, 
flocks  of  fowls  in  every 
practical  respect  equal  to 
average  good  thorough- 
breds. They  were  vir- 
tually   pure    bred,  —  as 

much  so  as  many  of  the 
Paib  of  Ideai.  Buff  Plthocth  Rocks.  "^ 

standard  bred  stocks. 

But  there  are  two  serious  objections  to  working  in  this 
way.  The  first  is,  that  it  takes  very  much  longer  to  accom- 
plish any  desired  results  by  breeding  from  common  stock 
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than  by  breeding  from  thoroughbreda.  Though,  as  has 
been  said,  many  thoroughbreds  are  by  no  means  all  that 
they  should  be,  it  is  always  possible  to  get  specimens  of 
some  popular  thoroughbred  variety  having  the  qualities 
one  desires  well  developed  ;  and  from  such  stock  as  a  foun- 
datioD  a  careful  breeder  can  accomplish  more  in  three  years 
than  he  could  in  three  times  as  many  years  if  he  began  with 
stock  of  00  particular  breeding. 

This  is  a  point  which  has  been  demonstrated  over  and 
over.  It  is  a  point  which  needs  to  be  emphasized  often,  for 
one  of  the  most 
prevalent  errors 
about  poultry 
breeding  is  the 
opinion,  held  by 
many  who  have  a 
very  good  idea  of 
what  they  want, 
that  they  can  de- 
velop it  themselves 
by  the  carefiil  im- 
provement of  in- 
ferior stock  more 
economically  than 
by  paying  the  high 
prices  which  it  is 
frequently  neces- 
iDEAL  White  plihodth  Rock  pdu-bt.  sary  to  give  in  or- 

der to  get  good 
stock  of  the  type  wanted.  I  would  not  advise  any  one  who 
needed  to  consider  economy  —  as  most  of  us  do  —  to  buy 
fine  breeding  fowls  in  large  numbers  at  big  prices ;  but  it 
is  often  the  best  economy  to  pay  almost  an  extravagant 
price  for  a  few  good  birds,  to  be  used  as  foundation  stock, 
rather  than  ^ve  time  and  attention  to  the  development  of 
a  larger  flock  of  loss  meritorious  quality. 

The  principle  is  exactly  the  same  as  that  upon  which  a 
farmer  or  gardener,  who  ivants  some  of  a  new  variety  of 
vegetable,  grain  or  fmit,  so  expensive  that  he  does  not  feel 
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that  he  can  afford  to  buy  it  in  quantity,  proceeds.  He  buys 
a  small  amount,  and  simply  uses  it  as  a  foundation  stock 
from  which  to  produce  seed  or  plants  for  a  large  crop  in 
»ome  future  year.  He  should  do  the  same  way  with  poul- 
try, and  should  have  as  much  patience  in  working  toward 
the  results  he  ^vants. 

The  second  objection  to  developing  coiomon  stock  is  that, 
in  working  along  lines  in  which  no  one  else  is  interested, 
one  almost  invariably  'comes  before  long  to  the  place  where 
he  needs  new  blood ;  but,  as  he  cannot  get  it  from  stock 
bred  on  similar  lines,  there  being  no  other  such  stock,  he 
has  to  either  go  without  new  blood  or  use  something  differ- 
ent.     He  has  a  choice 
of    only    two    equally 
unsatisfactory    courses. 
The    dilemma  is  easily 
avoided  by  using  fowls 
of  a  popular  breed,   in 
which  it  is  always  pos- 
sible to  get  sonic  such 
stock  as  one  wants. 

What  puzzles  the  per- 
son who  wants  to  get 
a  few  good  birds  to  use 

as  foundation  stock  is  p^„  ohpi=^l  silv«  lac.i>  wv*KDorr«. 
where  to  go  to  get  such 

stock.  He  finds  many  breeders,  all  claiming  to  have  just 
what  he  needs.  If  he  is  where  ho  comes  in  contact  with 
many  people  who  have  at  one  time  or  another  bought  stock 
from  these  breeders,  he  is  very  apt  to  come  across  one 
or  more  people  who  tell  him  of  .experiences  with  this, 
that  and  the  other  breeder  that  make  him  think  he  had 
better  not  risk  an  order  with  any  of  them.  I  get  scores 
of  letters  every  year  from  such  people.  They  write  to 
me  supposing  that  I  can  tell  them  all  about  the  different 
stocks,  —  which  is  good,  which  is  bad;  and  about  the 
breeders,  —  who  is  reliable  and  who  is  not.  They  say 
something  like  this:  "I  have  only  a  little  money  to  spend 
fur  fowls.     I  have  had  to   save  very   carefully  to  get  it, 
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and  I  cannot  afford  to  buy  stock  that  tvill  not  prove  sat- 
isfiictoty." 

Now,  I  am  so  situated  that  I  am  not  at  liberty  to  recom- 
mend one  man's  stock  in  preference  to  another ;  and,  even 
if  I  were  at  liberty  to  do  so,  I  would  be  very  reluctant  to 
express  an  opinion  a^  to  the  best  place  to  buy  stock  of  any 
particular  kind,  for  I  found  out  long  ago  that  unless  you 
know  what  kind  of  stock  a  man  want«,  and  know  that  he 
too  knows  what  he  wants,  advising  him  where  to  buy  is  too 
risky.     If  he  is 
not  satisfied 
with   the    deal, 
he  blames  you 
more  than  any 
one     else    con- 
nected with  it. 
I  can  do  better 
by  the  man  who 
wants  to  know 
where  to  go  to 
buy,  by  telling 
him  how  to  buy. 
In    the    first 
place,  he  must 
know  what  he 
wants.      If    he 

IDWL  Wh™  WYi»DOTTI=  PnLLBT.  '*'^««"'*^       ^"0^» 

he  must  find  out 
before  buying,  and  he  must  learn  it  so  that  he  is  sure  of  his 
knowledge. 

To  illustrate :  suppose  a  man  concludes  that  he  wants 
fowls  for  a  certain  purpose,  and  is  told  that  White  Plymouth 
Bocks  would  suit  him.  If  he  was  brought  up  on  a  farm,  he 
probably  does  not  need  to  be  told  that  all  White  Plymouth 
Bocks  are  not  alike;  for  he  has  seen  the  production  of 
plants  and  animals  of  many  kinds,  and  has  noticed  that  in- 
dividuals from  the  same  seed  or  the  same  parents  vary  some- 
times a  great  deal.  The  first  step,  then,  is  to  learn  what  is 
the  correct  type  of  White  Plymouth  Bocks.     I  think  the 
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best  way  to  learn  this  is  by  carefully  studying  a  good  ideal 
illostratioD  of  a  White  Plymouth  Rock.     The  ideal  drawing 
represents  a  bird  perfect,  according  to  the  artist's  interpre- 
tation of  the  ideas  of  the  best  breeders  and  judges,  in  every 
seclioD, — a  bird  free  from  &ults.     Sometimes  photognphs 
are  obtained  which  are  quite  as  good,  and  look  more  true  to 
life ;  but  the  photograph  so  often  &ils  to  do  typical  birds 
justice  in  their  best  points,  and  so  often  distorts  some  sec- 
tions, that  I  think  it  much  safer  for  those  who  want  to  learn 
the  best  types  in  the  different  breeds  to  study  the  ideal 
dnwings    first,    and    so 
leam    to    make    proper 
allowance    for    &ults  in 
specimens  they  see,  and 
also  in  photographs  and 
drawings  that   are    por- 
traits of  individual  birds, 
and  hence  show  in  some 
degree  the  faults  of  the 
fowls  they  represent. 

It  will  help  one  to  ap- 
preci^«  the  points  of 
excellence  in  a  breed  if 
he  will  study,  in  connec- 
tion with  the  ideal  rep- 
resentation of  it,  the  au- 
thorized description  of  p^^  op  ide»l  lioht  brahhab. 
the  variety  published  in 

the  "Standard  of  Perfection."  This  description  tells  him 
briefly  what  the  drawing  shows  him,  and  by  studying  the 
two  together  he  gets  a  better  apprehension  of  the  type  than 
he  could  from  either  alone.  From  book  and  picture  one 
who  had  never  before  seen  a  White  Plymouth  Rock  could 
get  an  idea  of  it  good  enough  to  make  it  impossible  for  him 
to  be  imposed  upon  with  fowls  of  different  type,  or  with 
fowls  having  serious  blemishes. 

Even  if  one  is  somewhat  familiar  with  a  breed,  it  is  well 
for  him  to  justify  his  idca-s  of  goixl  type  by  comparing  them 
with  approved  standards.     Theoretically,  the  way  to  leam 
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correct  types  would  be  by  study  of  the  best  birds ;  but  in 
practice  the  first  ItDowledge  of  what  is  right  is  more  surely 
gained  by  studying  ideals,  because  by  forming  one's  ideaa 
from  a  model  correct  in  all  sections  one  avoids  the  common 
error  of  learning  to  overlook  readily  the  weak  points  which 
may  be  associated  with  special  excellence  in  the  best  birds 
he  sees. 

Having  learned  what  a  White  Plymouth  Rock  should  be, 

the  seeker  after  good  stock  is  now  prepared  to  inspect  some 

stock  for  the  purpose  of  buying  when  he  finds  what  he 

wants.     I  advise  making  a  personal  inspection  of  Uie  stock 

from  which  one  buys,  and 

personal    selection    of    the 

birds  bought,  if  that ,  is  at 

all  possible. 

With  the  ideal  White 
Rock  imaged  in  his  mind, 
the  buyer  goes  into  a  flock 
of  White  Plymouth  Rocka 
and  begins  to  look  for 
specimens  resembling  that 
ideal.  He  knows  tb&t  the 
type  he  is  looking  for  is  a 
rather  long  and  deep-bodied 
bird,  full-breasted,  neither 

IDEAL  an.OLB.CO|™  BHODB  IBLANB   RED.      Jjjp   [^^    ^^r   tOO  high   OU    tho 

legs  to  look  symmetrical. 
The  picture  he  has  studied  has  given  him  an  idea  of  the 
general  appearance  and  cairiage  of  the  bird  ;  and  if  he  has 
any  eye  for  outline,  he  will  at  once  single  out  of  an  ordi- 
nary flock  some  birds  as  typical  and  some  as  not  typical. 
These  typical  birds,  if  on  closer  inspection  they  are  found 
free  from  serious  faults,  and  if  they  are  vigorous  and  healthy 
looking,  are  the  kind  of  birds  he  wants,  and  he  should  take 
no  others.  He  should  pay  any  price  in  reason  for  speci- 
mens of  the  right  general  type,  rather  than  take  as  a  gift 
specimens  not  of  that  type. 

The  fowls  being  satis&ctory   in   appearance,  the  buyer 
naturally  wants  to  know  something  of  their  laying  capacity. 
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For  this  he  muut  Rsually  take  the  seller's  word  ;  hut  if  it  is 
coDvenieot  for  bim  to  visit  tho  pl&ce  a  few  times  hefore 
buying,  aad  notice  the  eggs  in  the  nests,  he  can  form  a  tol- 
erably good  estimate  of  the  general  laying  capacity  of  the 
stock,  and  get  accurate  knowledge  as  to  how  the  eggs  run 
for  size,  shape  and  color.     If,  as  may  happen,  he  fails  to 
find  any  specimens  in  the  flock  that  strike  him  as  typical, 
the  thing  to  do  is  to  postpone  buying  until  he  can  satisfy 
himself  whether  his  judgment  of  the  stock  was  right  or  not. 
If  he  cannot  buy  White  Books  at  home,  it  would  be  well 
worth  his  while  to  visit  yards 
elsewhere    in   his   quest   for 
stock,    and    not   under   any 
consideration    to    buy   until 
he  can   get  what  he  wants. 
Even  if  he  is  unable  to  per- 
HOnally   select  his  stock,   he 
can  protect  himself  in   buy- 
ing from  a  breeder  at  a  dis- 
tance   by    carefully    stating 
what  he  wants,  and  insisting 
that  fowls  be  shipped  to  him 
on  approval.     If  he  takes  the 
necessary  precautions  to  pro- 
tect himself  at  every  point 
from  his  own  inexperience, 
as  well    as   from    the    pos- 
sible disposition  of  some  with  whom  he  deals  to  take  advan- 
tage of  his  inexperience,  a  man  runs  little  risk  of  parting 
with  his   money  for   fowls  that  are  not  what  he  requires. 
The  risk  cannot  be  absolutely  eliminated,  but  it  can  be  so 
reduced  that  the  buyer  is  reasonably  safe  from  loss.     It  may 
take  him  some  time  to  find  what  he  wants  and  to  get  started, 
but  the  delay  is  not  lost  time  if  he  is  learning  to  buy  on  his 
own  judgment;  for,  as  a  rule,  one  has  to  learn  to  do  that 
before  he  gets  &irly  started  in  breeding  poultry,  and  it  is 
much  better  and  more  economical  to  learn  before  buying 
tiian  to  learn  by  buying  what  you  do  not  want. 

Another  point  comes  up  here.     Suppose  one  makes  a 
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firuitletJH  search  for  fowls  of  the  kind  he  bad  decided  he 
wanted,  —  cannot  run  across  birds  that  suit  him,  —  but  in 
the  mean  time  does  find  birds  of  another  variety  that  seem 
to  Mm  to  be  just  what  he  wants ;  should  he  drop  his  first 
choice  and  take  the  others  ?  Supposing  a  case  as  stated,  I 
would  say  yes.  The  fowls  which  suited  might  not  be  the 
best  type  of  their  kind,  according  to  prevailing  opinion,  but 
if  they  are  what  is  wanted,  the  name  by  which  they  are 
called  and  their  superficial  points  are  of  only  minor  impor- 
tance. While  I  have  used  the  White  Plymouth  Rock  in  the 
illustration  above,  any  other  Plymouth  Rock  is  the  same  in 
everything  but  color.  The  Wyandottes  and  Rhode  Island 
Reds  are  in  the  same  class,  and  differ  practically  from  the 
Plymouth  Rock  principally  in  size  and  shape,  and  not  radi- 
cally in  either  of  these  respects.  Ordinarily,  a  Massachu- 
setts or  New  England  farmer  would  not  want  to  go  outside 
of  these  three  breeds  to  look  for  stock.  Indeed,  this  is  the 
class  of  stock  best  adapted  to  the  wants  of  most  poultry 
keepers  everywhere ;  and,  as  a  rule,  the  preference  of  a 
poultry  keeper  for  any  particular  variety  of  this  class  is 
due  io  his  having  happened  to  get  stock  of  that  variety 
which  suited  him. 

A  brief  comparison  of  the  three  breeds  and  their  varieties 
will  indicate  how  like  they  are  in  essential  qualities,  and 
also  show  the  superficial  differences  which  would  sometimes 
be  considered  in  making  a  choice,  and  which  in  a  few  cases 
do  have  a  marked  influence  in  determining  the  popularity 
of  the  variety. 

All  are  medium-sized  fowls,  the  Plymouth  Rocks  as  a 
class  a  little  larger  than  the  others,  and  a  little  longer  in 
coming  to  maturity. 

Of  Plymouth  Rocks  there  are  three  varieties,  —  Barred, 
White  and  Buff.  Unless  he  had  a  color  preference,  a  taste 
for  appearance  to  satisfy,  it  would  make  no  difference  to 
the  poultry  keeper  who  wanted  a  fowl  of  the  Plymouth 
Rock  type  which  of  the  three  varieties  he  took. 

In  Wyandottes  the  number  of  varieties  is  greater,  and 
most  of  them  are  more  difficult  to  produce  in  such  uniform- 
ity of  color  as  will  satisfy  even  a  moderately  critical  taste. 
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The  White  and  Buff  Wyandottes  are  the  only  varieties  of 
the  breed  which  the  &rmer  looking  for  stock  would  do  well 
to  consider,  if  he  found  what  he  wanted.  Of  the  other 
varieties,  the  Golden  Laced,  Silver  Laced,  Partridge  or 
Golden  Pencilled,  and  Silver  Pencilled,  are  difficult  to  breed ; 
and  the  fiEtrmer  who  is  not  something  of  a  fancier  would  not 
long  be  suited  with  them.  The  Black  Wyandottes  are  com- 
paratively rare,  and  their  color  does  not  recommend  them  to 
many  practical  poultry  keepers .  The  Columbian  Wyandotte , 
with  markings  of  a  Light  Brahma,  should  make  a  firstr-class 
variety  for  the  farm.  The  present  objection  to  recommend- 
ing it  generally  is  that  the  breed  requires  very  careful  breed- 
ing to  bring  it  to  such  stage  of  color  development  that  the 
average  novice  in  handling  the  variety  will  get  encouraging 
results  in  that  feature.  Of  course  the  novice,  in  handling 
any  variety,  as  in  doing  work  of  any  kind,  makes  mistakes 
at  first.  It  takes  a  year  or  two  of  experience  in  breeding 
to  learn  to  avoid  the  most  serious  mistakes.  But  the  poultry 
keeper  who  wants  to  make  himself  a  good  breeder  of  fowls 
will  succeed  better  by  beginning  with  well-established  vari- 
eties, because  then  his  first  and  hardest  years  work  is  not 
made  more  difficult  by  lack  of  development  or  permanence 
of  the  special  characteristics  of  the  varieties  he  is  working 
with. 

The  ideal  Rhode  Island  Red  is  of  a  type  intermediate  be- 
tween the  ideal  Plymouth  Rock  and  Wyandotte  type,  but 
comparatively  few  specimens  have  yet  been  produced  showing 
that  type  conspicuously.  The  average  Rhode  Island  Red 
resembles  the  average  Wyandotte  more  than  it  does  the 
Plymouth  Rock.  There  are  two  varieties,  the  Rose  Combed 
and  the  Single  Combed.  A  third  variety.  Pea  Combed,  like 
a  Brahma,  is  bred  by  a  few  breeders,  but  has  not  attained  a 
popularity  at  all  comparable  with  that  of  the  other  two,  which 
in  many  sections  of  New  England  seem  to  have  matched  the 
popularity  of  the  popular  varieties  of  the  Plymouth  Rocks 
and  Wyandottes. 

For  usual  farm  conditions  in  this  country  no  other  breeds 
need  be  considered.  In  the  section  where  soft  roasters  for 
the  Boston  market  are  grown  on  a  large  scale.  Light  Brahmas 
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are  very  generally  kept  by  farmers  to  supply  growers  of  this 
class  of  poultry  with  eggs  for  batching. 

Having  obtained  stock  suitable  for  his  requirements,  the 
farmer  is  ready  to  begin  his  work  as  a  poultry  breeder.  The 
diflBculty  of  getting  just  such  stock  as  he  wanted  will  gen- 
erally have  convinced  him  by  this  time  that  there  is  not 
nearly  as  much  of  it  produced  as  there  ought  to  be.  There 
ought  not  to  be  any  considerable  proportion  of  the  poultry 
produce  each  year  that  did  not  in  a  general  way  fill  most  of 
the  requirements  for  a  good  fowl  for  the  farmer.  Allowing 
for  differences  in  size  and  in  purpose,  it  is  still  true  that, 
whatever  the  variety  or  whatever  the  purpose  in  breeding 
them,  the  aim  should  be  to  produce  well-developed,  healthy, 
vigorous  fowls,  and  that  these  points  should  always  be  con- 
sidered first. 

For  the  fancier,  to  whom  superficial  qualities,  such  as 
perfection  of  comb  or  crest,  or  excessive  development  of 
foot  feathering,  or  accurate  markings,  or  purity  of  color, 
seem  of  prime  importance,  and  really  are  made  so  in  the 
competitions  for  which  his  birds  are  produced,  we  can  find 
some  excuse  for  sacrificing  the  substantial  qualities  of  fowls 
to  the  superficial,  or  for  being  so  impressed  with  features 
that  are  for  the  time  being  a  fad  that  he  neglects  the  preser- 
vation and  development  of  useful  characteristics ;  but  the 
farmer,  as  a  breeder,  has  no  excuse  for  not  developing  in  his 
fowls  the  qualities  of  most  value  to  him,  and,  having  once 
clearly  apprehended  for  himself  what  these  qualities  are,  all 
his  efforts  as  a  breeder  should  be  directed  to  making  them 
uniform  in  his  flocks. 

It  does  not  take  long  to  do  this,  if  he  can  bring  him- 
self to  adhere  rigidly  to  the  fundamental  rules  of  good 
breeding,  i.e. :  — 

First.  —  To  breed  only  from  the  best  obtainable  speci- 
mens, following  this  rule  year  after  year ;  demanding  that 
his  breeding  stock  as  individuals  shall  have  the  merit  he 
seeks  in  themselves  as  well  as  in  their  ancestors. 

Second.  —  To  give  the  chicks  of  his  breeding  stock  the 
care  and  food  necessary  to  make  them  attain  their  best  pos- 
sible development. 
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In  a  previous  article  on  poultry  keeping  for  the  farmers 
of  Massachusetts  I  had  occasion  to  refer  briefly  to  the  fact 
that,  as  a  rule,  farm-grown  stock  did  not  attain  the  best 
development  possible.  I  would  not  go  so  far  as  to  say  that 
the  best  development  is  to  be  sought  for  all  the  stock  pro- 
duced on  the  fiEum,  regardless  of  the  cost  of  obtaining  it, 
though  I  think  better  development  than  is  usual  could  be 
obtained  on  many  farms  at  an  insignificant  cost;  but  I 
would  by  all  means  urge  every  farmer  who  wishes  to  im- 
prove his  poultry  to  give  to  chickens,  from  which  his  stock 
birds  will  be  taken,  all  the  attention  that  they  need  to  bring 
out  all  the  merit  there  is  in  them. 

Beginning  with  good  stock,  breeding  carefully  and  grow- 
ing his  fowls  well,  a  &rmer  can  in  a  very  few  years  have  a 
stock  of  uniform  high  excellence  that  will  be  an  ornament 
to  his  farm,  will  be  far  more  profitable  than  the  old,  care- 
lessly bred  stock,  will  be  a  source  of  pride  to  him,  and 
stimulate  his  neighbors  to  follow  his  methods. 

And  here  we  come  naturally  to  the  consideration  of 
another  point,  —  the  relation  of  the  former  as  a  breeder  to 
other  form  poultry  keepers,  especially  to  those  in  his  imme- 
diate vicinity.  It  is  of  quite  as  much  advantage  to  him  to 
have  his  neighbors  generally  keeping  just  as  good  fowls  as 
the  fowls  he  has  improved  to  his  liking.  One  may  take  a 
selfish  sort  of  pride  in  having  better  poultry  than  those 
about  him,  but  it  is  not  really  much  to  his  credit,  unless 
they  too  have  good  poultry.  It  is  to  the  advantage  of  the 
farmer  and  breeder  of  poultry  also  to  have  the  kind  of  poul- 
try he  keeps  popular  throughout  his  vicinity.  I  doubt 
whether  there  is  any  one  condition  affecting  the  improve- 
ment of  poultry  which  has  a  surer  and  steadier  influence  for 
the  preservation  of  practical  qualities  than  to  have  the  stock 
ahnost  universally  kept  in  a  locality,  and  all  the  poultry 
keepers  alike  interested  in  getting  practical  and  profitable 
results. 

It  remains  to  speak  of  the  satisfaction  of  breeding  poultry. 
The  mere  grower  of  poultry  gets  little  pleasure  out  of  his 
work  with  it.  The  breeder  always  finds  something  in  his 
work  to  compensate  for  the  drudgery  of  some  of  the  tasks 
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of  caring  for  poultry.  His  fowls  begin  to  assume  an  indi- 
viduality- in  his  sight  and  in  his  thought.  Each  succeeding 
year  he  becomes  more  adept  in  anticipating  the  quality  of 
the  chickens  he  will  hatch,  even  though  he  may  make  no 
progress  in  counting  them  before  they  are  hatched.  Nor  is 
the  use  of  what  he  gains  by  intelligent  efforts  in  breeding 
poultry  limited  to  his  work  with  poultry.  In  learning  to 
work  with  the  principles  of  breeding,  he  is  providing  him- 
self with  a  better  equipment  for  every  other  branch  of  his 
farm  work,  for  the  same  general  principles  of  production 
run  all  through  the  animal  and  vegetable  kingdoms. 
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BEE  KEEPING:  HOW  TO  MEET  ITS  DANGERS  AND 

DIFFICULTIES. 


BY  BUBTON  N.   GATES,   WITH  SUGGESTIONS  FROM  PROF.   C.   F.   HODGE, 
COIXEGIATE  DEPARTMENT  OF  CLARK  UNIVERSITY,   WORCESTER. 


Massachusetts  produces  less  than  one-fourth  of  the  honey 
consumed  in  the  State.  The  past  year  this  amount  was 
approximately  200  tons,  of  which  15  tons  came  from  Ver- 
mont and  upward  of  145  tons  from  California.*  With  a 
population  of  2,805,000  this  would  give  .14  of  a  pound,  or 
less  than  two  tablespoonfuls  of  honey,  per  person  as  a  year's 
ration. 

The  average  yield  of  honey  per  colony  in  the  above- 
named  States  in  1900  was  as  follows  :  — 

Pound!. 

Vermont, 14.2 

Massachusetts, *  .  13.0 

California, 28.3 

while  in  Texas,  which  produced  the  largest  amount  of  any 
one  State,  the  yield  per  colony  was  only  12.2  pounds. 

These  averages  are  all  low,  and  must  be  considered  to 
mean,  in  the  main,  inefficient  management ;  yet  the  colo- 
nies in  California  are  being  handled  more  generally  accord- 
ing to  modem  and  improved  methods.  Not  infrequently 
well-managed  apiaries  in  Massachusetts  produce  from  30  to 
50  pounds,  and  yields  of  over  100  pounds  of  surplus  comb 
honey  are  not  rare.  With  the  adequate  development  of  the 
industry,  there  is  no  doubt  that  Massachusetts  could  pro- 
duce all  the  honey  annually  consumed  within  the  State, 
and  even  beyond  that  amount,  without  straining  the  limits 
of  our  natural  resources. 

*  Estimate  by  Hon.  Walter  H.  Blodget  of  Worcester. 
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We  have  been  requested  to  make  this  article  supplement 
somewhat  the  excellent  paper,  '*  Bee  keeping,  its  pleasures 
and  profits,"  by  Prof.  James  B.  Paige.*  In  order  that  we 
may  enjoy  the  **  pleasures  and  profits  "  of  bee  keeping,  it  is 
certainly  needful  that  we  be  armed  and  equipped  to  meet 
the  difficulties  and  prevent  the  losses  which  sometimes 
threaten  the  industry. 

With  a  capital  value  in  1900  of  $10,186,000  for  the 
United  States  as  a  whole,  the  bees  returned,  as  profits  and 
wages,  products  to  the  amount  of  $6,665,000.  This  is 
about  65  per  cent  interest  on  the  investment,  and  returns 
of  100  to  200  per  cent  are  sometimes  realized  in  special 
cases  of  good  management  and  favorable  conditions.  The 
large  returns  indicate  that  bee  keeping  is  an  industry  which 
liberally  rewards  intelligent  effort,  and  there  is  no  agricul- 
tural pursuit  in  which  accuracy  and  the  determination  to  do 
everything  required  at  exactly  the  right  time  count  for  so 
much.  No  similar  industry  yields  such  large  rewards,  and 
no  occupation  is  more  exacting  in  the  matter  of  promptness 
when  anything  needs  to  be  done.  Unless  we  are  sure  of 
being  able  to  do  each  part  of  the  work  at  the  proper  season, 
we  should  not  attempt  bee  keeping. 

Wintering  Bees. 

Of  all  the  dangers  and  difficulties  confronting  the  bee 
keeper,  that  of  wintering  his  bees  in  this  latitude  and  climate, 
with  its  sudden  changes,  was  brought  most  closely  home  to 
many  this  past  winter  (1903-04) .  f  Some  lost  every  swarm, 
others  80  per  cent.  The  man  who  successfully  brought 
through  to  spring  50  per  cent  or  more  of  his  colonies  is  in- 
deed to  be  congratulated.  But  the  extreme  and  prolonged 
cold  was  not  the  chief  cause  of  this  excessive  loss.  Bees  have 
been  known  to  winter  safely  under  all  manner  of  conditions  : 
in  stone  jars ;  thin  wooden  shipping  boxes,  both  shallow  and 
deep ;  in  glass  hives ;  and  even  in  hives  with  no  bottom  to 
prevent  the  wind  from  sweeping  up  between  the  combs. 

*  Massachusetts  Crop  Beport,  July,  1903 ;  also  Agriculture  of  Massachusetts, 
1903,  pp.  399-411. 
t  The  loss  was  apparently  as  great  in  the  winter  of  1904-06. 
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Yet  the  bees  must  have  maintained  their  normal  temperature. 
Something  besides  outside  protection  ia  necessary  to  the 
successful  -^vintering  of  bees.  Certainly  one  of  the  necessi- 
ties of  successful  wintering  is  plenty  of  food,  chiefly  honey, 
although  Cheshire  *  states  that  pollen  is  essential  to  strong 
wintering.  He  says  :  **  Honey  the  bees  consume  to  enable 
them  to  produce  heat  and  give  forth  energy,  and  pollen  to 
renew  their  nerve  and  muscle  waste,  selecting  the  one  or  the 
other,  as  nature  needs."  These  foods,  it  has  been  demon- 
strated by  experiment,  are  best  arranged  in  the  hive  by  the 
bees  themselves,  and  not  supplied  by  slipping  into  the  clus- 
ter late  in  the  £bi11  a  frame  or  two  of  honey.  This  may  act 
like  a  division  board,  and  separate  the  cluster.  In  order  to 
avoid  the  need  of  doing  this,  if  a  swarm  is  weak  in  the  &11, 
feed  the  bees  early  in  September  a  syrup  of  sugar  and 
water,  half  and  half,  or  extracted  honey,  if  you  have  it. 
The  bees  will  then  deposit  the  food  where  they  can  use  it 
when  clustered  in  winter. 

Another  factor  of  extreme  importance  is  a  population  of 
young,  thrifty  bees  in  a  colony.  Bees  which  have  worked 
all  summer,  gathering  honey  and  raising  brood,  are  worn 
out,  and  cannot  survive  the  winter,  if  they  do  the  fall. 
During  the'winter  bees  are  quiet ;  there  is  no  wear  and  tear 
upon  them.  They  merely  hang  in  a  compact  cluster  within 
the  brood  nest,  moving  about  only  enough  to  procure  food 
from  time  to  time.  Thus  young  bees,  when  winter  sets  in, 
are  capable  of  resting  throughout  the  cold  months,  being 
fresh  when  spring  opens  up. 

To  sunmmrize :  the  two  essentials  are,  have  plenty  of 
naturally  arranged  stores,  with  plenty  of  young  bees.  Bees 
enough  to  cover  six  standard  Langstroth  frames  will  usually 
winter  well. 

Besides  these  essentials,  some  protection  for  the  outside 
of  the  hive  is  desirable.  It  has  been  customary  for  years 
to  winter  bees  in  long,  low  sheds  or  tenement  hives.  These 
are  expensive  and  cumbersome,  and  are  apt  to  harbor  mice, 
which  sometimes  destroy  the  bees.  Better  satisfaction  is 
generally  obtained   by  the  use  of  chaff  or  double-walled 

*  Frank  R.  Cheshire,  **  Bees  and  bee  keeping,"  Vol.  II.,  p.  525,  London,  Eng. 
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hives.  Still  fuiijher  in  the  direction  of  simplicity,  Mr. 
Arthur  C.  Miller  of  Providence,  R.  I.,  has  worked  out  the 
plan  of  wrapping  the  hives  in  four  or  five  thicknesses  of 
paper,  covering  top,  sides  and  ends.  Tarred  roofing  paper 
for  the  outside  layer  is  preferred,  because  waterproof  and 
black,  the  color  serving  to  absorb  heat.  Mr.  Miller  has 
found  that  bees  may  be  wintered  safely  in  any  single-walled 
hive,  even  a  quarter  inch  in  thickness,  with  this  simple  pro- 
tection. The  paper  is  held  in  place  by  strips  tacked  around 
the  bottom. 

Cellar- wintering  is  another  method,  little  practised  in 
Massachusetts,  yet  of  great  value  in  Canada  or  the  west. 
After  being  in  some  disrepute  for  several  years,  it  is  now 
coming  to  the  front  again  as  a  successful  method  for  cold 
and  exposed  locations.  A  dark,  dry  cellar,  with  good  ven- 
tilation, in  which  the  temperature  can  be  kept  at  about 
45^  F.,  is  suitable  for  the  purpose.  The  hives,  with  the 
bottom  board  removed  for  ventilation,  are  set  on  timbers. 
They  are  put  in  after  settled  cold  weather  begins  in  the  fall, 
and  arc  not  brought  out  until  spring  is  well  arrived,  many 
leaving  the  bees  in  winter  quarters  until  the  first  of  May. 

The  Bee  Moth  or  *'  Wax  Worm." 

Probably  the  greatest  of  all  losses  to  bee  keepers  in  the 
past  have  been  caused  by  this  insect.  It  is  said  to  have 
been  chiefly  responsible  for  the  decline  in  bee  keeping 
during  the  past  century.  In  the  earlier  days  of  the  indus- 
try in  America  fanners  kept  their  colonies  in  any  receptacle, 
regardless  of  uniformity.  Sometimes  bees  were  hived  in 
straw  skeps,  as  was  the  old  custom  in  Europe ;  more  fre- 
quently they  were  kept  in  old  boxes  of  odd  dimensions,  or 
even  in  barrels  or  kegs.  Again,  if  a  swarm  was  found  wild 
in  the  woods,  the  tree  was  sawed  off  above  and  below  the 
colony,  and  this  section  was  then  taken  home  and  set  up 
among  the  boxes  and  barrels.  Such  an  apiary  certainly 
could  not  present  the  neat  appearance  of  the  modern  uni- 
form hives.  When  honey  was  taken,  the  whole  colony  had 
to  be  sacrificed,  usually  being  '*  brimstoned."  In  such 
hives,  if  the  wax  worm  gained  entrance,  the  colony  was 
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usually  beyond  recovery  before  the  owner  knew  what  was 
going  on.  Even  later  in  the  century,  when  bees  came  to 
be  generally  kept  in  uniform  box  hives,  there  was  no  way 
of  gaining  access  to  the  combs,  and  hence  the  wax  worm 
could  be  controlled  no  better  than  in  the  hollow  log.  The 
moth  increased  unchecked,  and,  until  the  movabje  frame  hive 
was  invented,  nothing  could  be  done  to  save  the  industry. 

At  bottom,  the  difficulty  was  that  bee  keepers  did  not 
study  their  enemy,  and,  from  a  knowledge  of  the  life  history 
of  the  bee  moth,  discover  some  means  of  checking  its 
attacks.  Even  at  present,  with  all  the  devices  which  make 
the  control  of  the  pest  so  easy,  no  bee  keeper  is  safe  who 
cannot  recognize  the  insect  at  a  glance  in  any  of  its  differ- 
ent stages.  The  moth  is  about  three-fourths  of  an  inch  in 
length,  dull,  ashy  gray,  streaked  in  imitation  of  a  weathered 
chip,  and  may  be  seen  flitting  rapidly  about  the  entrance  of 
the  hive  at  dusk.  The  life  history  of  the  bee  moth  may  be 
briefly  sketched  as  follows.  The  moth  deposits  her  spher- 
ical white  eggs  singly  about  the  entrance  or  in  the  crevices 
of  the  hive,  —  inside,  if  she  can  gain  admittance.  As  soon 
as  the  caterpillar  hatches,  it  begins  feeding  on  the  combs, 
where  it  tunnels  along  the  midrib,  the  tunnel  or  gallery  in- 
creasing in  size  as  the  larva  grows.  It  thus  burrows  through 
the  bases  of  the  cells,  possibly  destroying  great  numbers  of 
eggs  and  young  bees,  and  as  it  goes  it  lines  its  passageway 
with  a  tough,  silken  web.  In  three  or  four  weeks  the  cater- 
pillar attains  its  growth,  and  is  about  one  inch  in  length. 
It  then  withdraws  to  some  secure  crevice,  often  gnawing  a 
cavity  in  a  frame  or  in  the  sides  of  the  hive,  and  there  spins 
a  strong  cocoon.  In  this  it  changes  into  a  pupa,  and  after 
from  ten  to  fourteen  days  emerges  as  the  adult  moth,  ready, 
ajfter  mating,  to  repeat  the  life  cycle. 

If  the  caterpillars  gain  entrance  to  a  hive  early  in  the 
season,  and  produce  four  broods  before  winter,  as  is  usual 
in  this  State,  it  is  to  be  expected  that  a  colony  will  be  much 
weakened  from  loss  of  young  bees,  and  will  not  be  able 
to  survive  the  winter.  This  was  the  condition  in  the  old- 
fashioned  hives,  in  which  so  many  colonies  were  destroyed. 
These  were  left  about  the  farm,  a  mass  of  webs  and  cocoon^*, 
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which  acted  as  a  breeding  place  for  the  whole  neighborhood. 
Had  the  farmers  known  the  nature  of  the  pest,  they  could 
have  easily  saved  much  further  infestation  by  merely  de- 
stroying the  old  combs  and  hives  as  fast  as  the  bees  died. 

To-day,  however,  things  have  changed ;  the  ravages  of 
the  moth  aro  checked,  so  that  in  some  States  it  is  nearly 
exterminated.  This  has  been  brought  about  mainly  by  the 
improved  hives,  with  movable  frames,  which  enable  every 
part  of  the  colony  to  be  examined.  Even  with  such  fecili- 
ties,  the  common  black  or  German  bee,  of  which  we  will 
speak  later,  requires  constant  attention.  The  hive  must  be 
opened  at  least  once  in  eight  or  ten  days ;  and  whenever  the 
wax  worms  have  gained  a  foothold,  the  caterpillars  can  be 
traced  in  their  galleries,  and  with  a  long  pin  or  knife  blade 
can  be  cut  out  or  killed.  Even  with  this  constant  atten- 
tion, infested  black  bees  are  frequently  lost.  From  this  it 
may  readily  be  seen  how  impossible  the  task  of  fighting  wax 
worms  was  years  ago  in  the  old  box  hives. 

An  equally  important  move  toward  controlling  the  bee 
moth  was  made  when  the  United  States  Department  of 
Agriculture  introduced  Italian  bees  into  this  country.  For- 
tunately, these  and  some  of  the  still  more  recently  intro- 
duced races  do  not  tolerate  the  presence  of  a  wax  worm  in 
their  combs.  Wherever  the  bee  moth  exists,  and  we  regret 
to  say  that  this  probably  includes  all  of  Massachusetts,  sim- 
ply requeen  with  Italian  or  other  moth-proof  strain,  and  the 
battle  is  won.*  Hence,  by  the  use  of  modem  hives  and 
superior  races  of  bees,  the  bee  moth  problem  entirely  dis- 
appears as  a  difficulty.  In  reality,  if  this  pest  serves  as  a 
means  of  improving  methods  and  stock,  it  should  be  looked 
upon  as  a  blessing  in  disguise. 

Robbing. 

This  is  a  real  and  serious  difficulty,  to  avoid  which  the 
bee  keeper  should  carry  with  him  an  ounce  of  prevention, 
and  use  it  all  the  time.     As  Mr.  Root  expresses  it,  **A 

*  For  the  method  of  introducing  new  races  or  strains  of  bees  in  your  apiaiy, 
refer  to  some  of  the  standard  works  on  bee  culture,  under  head  of  '^  Introducing 
queens.'*  Many  of  these  works  were  mentioned  at  the  close  of  Professor  Paige's 
article. 
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stitch  in  time  will  save  a  great  many  more  than  nine  in  this 
case.'*  Phrasing  the  proverb  to  suit  the  bees,  the  love  of 
honey  is  the  root  of  all  evil.  Generally,  robbing  may  be 
traced  to  honey  spilled  or  left  carelessly  where  bees  can  get 
at  it  during  a  time  of  scarcity  or  honey  fiimine.  The  differ- 
ence between  preventing  any  access  to  honey,  and  stopping 
the  riot  when  an  apiary  is  in  an  uproar  of  robbing,  may  be 
likened  to  that  of  putting  out  a  match  and  a  conflagration. 

Robbing  may  be  detected  by  the  high-keyed,  angry  tone 
of  the  bees,  and  their  quick  and  nervous  flight.  Great  ap- 
parent uproar  and  confusion  among  the  bees  is  sometimes 
occasioned  by  the  young  bees  swarming  out  for  their  daily 
play  spell.  Beginners  often  mistake  this  for  robbing ;  but 
the  mild  and  joyous  hum  of  the  bees,  and  the  absence  of 
fighting  about  the  entrances,  should  serve  to  distinguish  be- 
tween the  two.  When  we  discover  the  hive  that  is  being 
attacked,  we  shall  probably  find  bees  fighting  at  the  en- 
trance, and  heaps  of  dead  around  the  alighting  board,  while 
others  are  trying  to  gain  admittance  through  cracks  about 
the  hive.  Thej'^  are  likely  to  be  cross,  and  to  sting  promis- 
cuously, causing  injury  to  stock  and  annoyance  to  passers-by. 

To  prevent  robbing,  we  must  never  have  honey  about  in 
any  form,  the  taste  of  which  may  start  the  craze.  Avoid 
opening  hives  as  much  as  possible  during  periods  of  honey 
scarcity.  Keep  all  colonies  strong  if  possible,  and,  when 
honey  is  not  coming  in,  contract  the  entrances  of  the  weaker 
swarms  to  the  width  of  one  or  two  bees.  Lastly,  and  most 
important  of  all,  keep  only  *<  civilized"  bees.  Here  is  an- 
other reason  for  improving  stock.  A  small  nucleus  of  Ital- 
ian bees  or  of  the  other  improved  races  will  successfully 
defend  their  hives  under  conditions  in  which  a  moderately 
strong  swarm  of  black  bees  would  be  overpowered. 

K  robbing  has  begun,  immediately  contract  the  entrances 
of  the  hives  attacked  to  the  width  of  a  single  bee,  and  throw 
a  handful  of  weeds  over  it,  to  further  confuse  the  enemy. 
If  robbing  bees  are  numerous,  it  is  also  well  to  smoke  them 
vigorously.  In  cases  of  persistent  robbing,  the  plan  of 
exchanging  the  greater  part  of  the  frames  of  the  two  hives 
concerned  is  sometimes  to  be  recommended. 
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Bee  Diseases. 

We  now  come  to  the  grim  part  of  our  theme.  For  a  man 
to  say  that  the  bee  moth  has  injured  his  apiary,  is  a  frank 
admission  of  ignorance  or  neglect  on  his  part ;  for  him  to 
bewail  his  aiBictions  from  robbing,  marks  him  as  one  who  is 
careless  if  not  slovenly  in  his  methods ;  for  him  to  say  that 
his  bees  have  foul  brood,  carries  as  yet  no  stigma,  for  we 
do  not  know  how  it  originates  or  where  it  comes  from. 
This  tells  us  simply  that  he  is  unfortunate. 

Brood  diseases  and  dysentery  were  known  in  the  days  of 
Aristotle.  Baron  Dzierzon,  in  1848,  lost  his  entire  apiary 
of  500  colonies  from  an  epidemic  of  disease. 

A  condition  commonly  called  dysentery  sometimes  ap- 
pears in  an  apiary,  generally  among  the  weaker  swarms, 
especially  in  the  early  spring  or  after  a  long  period  of  con- 
finement of  the  bees  within  the  hives.  Bees  normally  void 
all  excrement  on  the  wing  and  outside  the  hive,  but  under 
the  above  conditions  they  may  soil  the  hive,  combs  and  one 
another  with  yellowish-brown  stains.  This  may  go  on  until 
the  whole  colony  perishes,  a  mass  of  mouldy  bees  in  the 
bottom  of  the  hive. 

Of  course  a  good  many  bees  may  die,  especially  in  unfev- 
orable  weather,  of  old  age  and  weakness  in  the  early  spring, 
and  we  should  not  be  surprised  to  find  possibly  a  quart  or 
two  dead  in  front  of  a  hive  at  such  times.  I  have  never 
known  it  to  go  farther  than  this,  unless  the  entrance  be- 
came clogged  with  dead  bees.  Generally,  if  the  bees  are 
able  to  fly  freely  for  a  day  of  bright,  warm  weather,  the 
trouble  disappears,  and,  with  a  little  help  in  scraping  the 
bottom  board,  etc.,  the  bees  clean  up  the  hive  in  short 
order.  This  is  generally  done  as  a  matter  of  course  during 
the  first  warm  days  of  spring,  when  the  bees  begin  to  fly. 
In  exceptionally  bad  cases,  it  may  be  advisable  to  shake  the 
bees  onto  clean  combs  in  a  clean  hive. 

In  severer  cases,  bad  food,  especially  honey  made  by  the 
bees  from  **  honey-dew,"  is  probably  at  the  root  of  the  diflS- 
culty.  Honey-dew  is  excreted  by  aphides  or  plant  lice, 
which  often  cover  the  leaves  of  trees  in  dry  seasons  with  a 
sweetish  substance,  giving  them  the  appearance  of  being 
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varnished.  Bees  do  not  ordinarily  collect  this,  if  they  can 
find  nectar  in  the  flowers ;  but  as  a  last  resort,  in  seasons 
of  scarcity,  they  may  attempt  to  use  it  for  winter  stores. 
As  stored  in  the  combs,  such  honey  is  commonly  very  dark, 
and  has  a  nauseating  taste.  Careful  bee  keepers  in  prepar- 
ing the  bees  for  winter  generally  remove  the  frames  con- 
taining such  honey,  and  either  feed  sugar  syrup,  or  supply, 
in  good  season  and  carefully  placed,  combs  of  clean  and 
wholesome  honey. 

In  this  connection,  a  word  of  caution  is  in  order  against 
allowing  bees  to  soil  washings  on  the  line.  With  bees  in 
cities,  this  nuisance  often  causes  ill  feeling  among  neighbors. 
To  prevent  this,  simply  confine  the  bees  on  wash  days,  or 
until  all  clothes  within  the  danger  line,  say  within  a  radius 
of  a  hundred  feet,  are  taken  in. 

By  far  the  most  serious  diseases  of  bees  are  those  which 
attack  the  brood.  They  may  occur  any  time  in  the  sununer, 
and  are  known  under  the  popular  names  of '^  foul  brood," 
**  pickled  brood,''  **bad  brood,"  **  black  brood,"  or  '*the 
Xew  York  bee  disease,"  and  so  on.  Of  these,  the  differ- 
ences, if  any,  are  so  slight  and  technical  that  we  cannot 
here  consider  them.  For  simplicity,  then,  we  will  speak 
of  the  brood  disease  which  has  gained  a  firm  hold  in  certain 
localities  of  Massachusetts  2^  foul  brood. 

A  foul  brood  colony  in  a  neighborhood  should  be  regarded 
as  dangerous  to  the  bees  as  a  case  of  smallpox  is  to  man. 
The  strictest  laws  should  protect  bee-men  from  the  po.^siblo 
contagion  through  neglect  of  a  diseased  colony  by  some 
thoughtless  neighbor.  Massachusetts  affords  no  such  protec- 
tion, unfortunately,  as  is  secured  in  New  York,  Michigan  and 
other  States.  In  New  York,  inspectors,  one  to  each  of  the 
four  divisions  of  the  State,  have  been  appointed  by  the  State 
Department  of  Agriculture  to  visit  everybody  who  keeps 
bees.  Wherever  a  bad  colony  is  found,  it  is  either  treated 
and  cured  or  destroyed,  according  to  the  discretion  of  the 
inspector.  The  result  is  that  fewer  cases  of  foul  brood,  or, 
as  they  term  it,  black  brood,  have  been  found  this  year  than 
last.  It  is  expected  by  this  means  to  stamp  it  out  entirely 
witiiin  a  few  years. 
Although  the  disease  is  not  so  general  in  Massachusetts,  it 
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is  here,  and  will  surely  spread  if  some  efficient  measures  are 
not  taken  to  stop  it.  We  need  a  live  State  bee  keepers' 
association,  with  branch  societies  in  every  county  ;  then,  by 
a  vigorous  effort  of  our  combined  forces,  we  may  insure  pro- 
tection and  cure. 

The  first  signs  of  the  disease  are :  failure  of  the  young 
bees  to  hatch ;  dead  larvae  are  dragged  from  their  cells ; 
capped  cells  are  sunken  or  torn  open.  Later,  as  the  disease 
progresses,  putrefaction  sets  in  ;  the  once  milk-white  larvaa 
turn  yellow,  then  brown  and  black,  and  sink,  a  slimy  mass, 
to  the  lower  side  of  the  cell.  These  putrid  larvae  have  some- 
times a  characteristic  '*  glue-pot "  smell,  and  are  viscid  and 
ropy,  —  characteristics  which  are  not  constant,  and  which 
have  for  this  reason  caused  people  to  believe  there  are  many 
kinds  of  foul  brood.  If  the  dead  larval  mass  is  allowed  to 
remain  in  the  cell,  it  dries  down  to  a  chip  or  scale,  which 
closely  adheres  to  the  \vall.  The  next  larva  raised  in  that 
cell  comes  in  contact  with  the  disease,  and  dies,  and  thus  the 
colony  dwindles  away. 

The  cause  of  the  disease  is  definitely  known  to  be  a  bacte- 
rium, —  bacillus  alveij  a  microscopic  plant.  It  lives  upon 
the  tissues  of  the  larval  bee,  and  when  mature  breaks  up  into 
spores,  also  microscopic,  capable  of  living  a  long  time,  under 
all  sorts  of  conditions  of  temperature  and  dryness.  The 
spores  correspond  to  the  seeds  of  higher  plants,  and  they 
are  found  not  only  in  the  cells  where  the  brood  has  died  but 
also  in  the  honey,  pollen,  and  upon  the  walls  of  the  hive. 
Thus  it  is  important  that  no  material  from  a  diseased  swarm 
comes  in  contact  with  healthy  bees. 

This  may  be  prevented  by  isolating  a  diseased  swarm  as 
soon  as  discovered.  If  the  swarm  is  weak,  it  may  be  best 
to  bum  the  bees  and  disinfect  the  hive.  If  strong,  they 
may  be  cured  by  the  following  treatment,  which  has  been 
practised  with  success :  open  the  isolated  colony  toward 
night,  when  danger  of  spreading  the  disease  by  means  of 
robber  bees  is  past,  shake  the  swarm  from  the  infected  combs 
onto  fresh  frames  of  foundation  in  a  clean  hive ;  return  the 
new  hive  to  the  old  stand,  and  allow  the  bees  to  use  up  what 
honey  they  have  in  their  honey  sacs,  drawing  out  the  foun- 
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dation.  As  soon  as  the  bees  begin  to  drop  from  the  frames 
from  starvation  you  may  begin  to  feed,  but  not  before.  By 
this  means  none  of  the  honey  carried  from  the  old  hive  is 
deposited  in  the  new  cells.  Bees  treated  thus  are  usually 
cored. 

Further  care  must  be  taken  to  destroy  the  germs  in  the 
old  hive.  Cheshire  says:  '*The  destruction  of  the  hive  is 
never  necessary.  It  may  be  used  again  with  perfect  safety, 
if,  having  been  washed  and  dried,  it  be  scrupulously  painted 
with  a  mixture  of  two  parts  methylated  spirit  and  one  part 
carbolic  acid  crystals,  or  one  and  one-half  parts  good  white 
fluid  carbolic  acid.  This  mixture  not  only  destroys  all 
bacilli,  but  it  glues  them  down  by  dissolving  the  propolis." 
For  washing,  corrosive  sublimate  solution  (mercuric  chlo- . 
ride),  one-eighth  ounce  in  a  gallon  of  water,  may  be  used  to 
advantage  ;  a  thorough  rinsing  must  follow. 

Fumigation  of  the  hive  with  formaldehyde  gas  has  been 
advocated,  but  this  has  not  been  found  to  penetrate  the 
wax  and  honey  sufficiently  to  kill  all  germs.  A  better 
method  is  to  extract  the  honey  and  melt  up  the  combs. 
Ileat  these  for  an  hour  or  so  as  high  as  possible  without 
burning.  This  will  kill  all  germs.  Then  run  off  the  wax, 
which  may  be  again  used  ;  the  honey  also  is  rendered  whole- 
some for  either  man  or  bees. 

After  handling  diseased  colonies,  the  hands  and  all  tools 
must  be  thoroughly  disinfected  before  permitting  them  to 
touch  healthy  stock. 

So  &r  as  we  know,  every  case  of  foul  brood  arises  from 
infested  bees  in  the  neighborhood.  A  hive  dies  out,  the 
owner  neglects  to  examine  it,  possibly  does  not  know  that 
it  is  dead,  but  other  bees  rob  it  out  and  carry  the  germs 
wherever  they  go.  Thus,  like  an  epidemic  in  a  city,  the 
disease  spreads  until  checked.  When  brood  disease  strikes 
in,  the  only  hope  of  saving  the  industry  in  a  neighborhood 
lies  in  prompt  and  energetic  action  on  the  part  of  every  bee 
keeper. 

The  main  difficulties  of  bee  keeping  have  been  considered, 
and  none  of  them  are  insurmountable.  A  few  minor  dan- 
gers remain  to  be  briefly  noticed. 
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Spraying  trees  during  fruit  bloom  has  caused  severe  loss 
in  some  sections  by  poisoning  great  numbers  of  bees. 
Spraying  at  this  time  is  never  necessary,  and  is  prohib- 
ited by  law  in  some  and  should  be  in  all  States.  The 
direction  given  by  Prof.  M.  V.  Slingerland  in  Cornell  Ex- 
periment Station  Bulletin  142,  p.  58,  "The  codling  moth," 
is :  *  ^  Never  9pray  a  fruit  tree  when  it  is  in  blossom.  You  can 
reach  the  insect  and  fungous  enemies  as  effectively,  and  in 
some  cases  more  so,  either  just  before  or  just  after  the  trees 
bloom."    You  may  then  be  certain  of  poisoning  no  bees. 

Mice  and  rats  have  a  sweet  tooth,  and,  if  allowed  to, 
will  work  havoc  in  an  apiary  in  winter.  This  may  be  pre- 
vented by  tacking  over  the  entrances  wire  mesh  of  proper 
size,  not  to  prevent  the  passage  of  bees,  but  to  keep  out  the 
mice.  All  surplus  combs  or  honey  must  be  stored  in  mouse- 
proof  rooms  or  boxes.  A  better  way  still  is  to  completely 
rid  the  premises  of  all  such  pests,  and  then  keep  traps  well 
baited  and  set  the  year  round.  Place  no  dependence  on 
cats  to  do  the  job  thoroughly  enough ;  and,  with  the  pests 
once  inside  the  hives,  the  cats  cannot  get  them. 

T7ie  kingbird  is  supposed  to  feed  upon  bees,  the  name 
**  bee-martin  "  or  *«  bee-eater  "  being  usually  applied  in  some 
sections.  Stomachs  of  281  birds  shot  about  apiaries  re- 
vealed the  remains  of  4  workers,  40  drones  and  some 
robber-flies.  Reliable  observations  show,  however,  that 
this  bird  merely  kills  the  bees,  dropping  them  beneath  the 
perch.  Upward  of  60  bees  an  hour  have  been  recorded  as 
crushed  by  a  single  bird.*  Not  as  formerly  supposed,  the 
kingbird  in  numbers  is  a  serious  enemy  to  the  apiarist. 

Toads  sometimes  take  a  few  bees  about  the  entrances  of 

the  hives.     The  remedy  for  this  is  to  raise  the  hive  a  few 

inches  from  the  ground,  and  provide  a  generous  alighting 

board. 

Improved  Stock. 

In  bee  keeping,  as  in  other  lines  of  husbandry,  in  addi- 
tion to  intelligent  care,  **  improved  stock  *'  is  the  watchword 
of  success.  We  have  already  seen  that  the  dangers  con- 
nected with  the  bee  moth,  with  robbing  and  even  with  win- 

*  For  details  of  these  yalnable  obseryations,  see  "American  Bee  Journal," 
Vol.  XLIV.,  No.  36,  p.  622,  Sept.  8,  1904. 
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tering  may  be  reduced  to  a  minimum  by  attention  to  this 
point.  Most  of  the  difficulty  of  handling  «*  cross"  bees 
may  be  met  in  the  same  way ;  and  this  is  no  small  matter 
with  beginners  y  amateurs,  and  those  who  keep  bees  in  towns 
or  cities. 

For  nearly  fifty  years  the  United  States  Department  of 
Agriculture  has  been  searching  the  world  over  to  discover 
superior  races  of  bees,  and  has  imported  and  tested  a  num- 
ber of  them.  As  a  result,  we  now  have  the  following  races 
(except  ^^i»  dorsata)^  the  comparative  advantages  of  which 
may  be  seen  at  a  glance  from  the  table  given  below.  Ten 
indicates  highest  excellence  and  so  on  down. 

Comparative  Value  of  Different  Races  of  Bees.* 


Back. 


Gentle- 
neu. 


Honey 
Gather- 
ing. 


Resist- 

anco 

to  Bee 

Moth. 


Wlnter- 


Prollfle- 
neas. 


^warm- 
ing. 


Length 
Tongue. 


Total 
Poinu. 


Black, 
Italian, 
Camiolan, 
Cyprian, 

Dorsata,t   • 
Caucasian, 


5 

6 

4 

8 

6 

6 

6 

8 

8 

8 

6 

7 

8 

8 

9 

8 

8 

10 

9 

10 

8 

7 

10 

10 

7 

10 

8 

10 

7 

8 

? 

P 

8 

\ 

10 

10 

8 

8 

8 

9 

8 

? 

40 

63 

62 

62 

83? 

61? 


Prom  the  rating  in  the  table  we  see  that  probably  no  one 
would  keep  black  bees,  if  he  knew  better.  Further  than 
this,  any  one  who  keeps  black  bees  in  a  locality  endangers 
the  purity  of  his  neighbor's  stock.  In  most  sections  of  the 
State  this  constitutes  the  greatest  diflSculty  connected  >vith 
the  maintenance  of  pure  high-grade  bees,  since  the  black 
bees  are  likely  to  produce  great  numbers  of  drones,  which 
mate  with  the  virgin  queens  of  other  races.     The  hybrids 


*  See  "Nature  study  and  life,"  Giun  &  Co.,  1902,  p.  241.  This  table  gives 
Professor  Frank's  latest  rating,  including  also  the  Caucasian  race,  under  date 
July  17,  1904. 

t  This  is  Apis  dorsata.  Fab.,  the  giant  honey  bee  of  East  India.  All  attempts 
to  impart  it  haying  failed,  little  is  known  concerning  its  relative  value.  It 
builds  huge  combs  five  or  stz  feet  in  length  and  three  or  four  feet  wide,  attached 
to  overhanging  ledges  or  to  branches  of  lofty  trees. 
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resulting  from  this  cross  are  sometimes  vigorous  bees  and 
good  workers,  but  are  likely  to  be  the  meanest  bees  to 
handle  that  we  have.  The  practical  impossibility  of  con- 
trolling the  moth  where  black  bees  are  kept  should  alone 
suffice  to  relegate  this  race  to  the  backwoods. 

The  Italian  bees  have  been  popular  since  their  introduc- 
tion in  1860.  They  are  a  large,  light-colored  bee,  readily 
distinguished  from  the  black  by  having  at  least  the  first 
three  bands  of  the  abdomen  yellow  or  leather-colored.  They 
are  quiet  and  gentle,  and  hence  easily  manipulated.  They 
cling  to  the  combs  when  these  are  lifted  from  the  hive,  and 
thus  the  queen  may  be  readily  found  at  any  time.  In  re- 
sistance to  bee  moths,  prolificness,  honey  production  and 
other  valuable  qualities,  the  Italian  bees  are  seen  to  be  far 
superior  to  the  blacks.  The  race  has  so  long  almost  monop- 
olized the  attention  of  progressive  apiarists,  that  a  number 
of  superior  strains  have  been  produced  by  careful  breeding 
and  selection. 

The  Carniolan  bees  were  imported  from  the  Alpine  prov- 
ince of  Camiola  in  1884.  They  are  large,  ashy-gray  bees, 
with  silvery  white  hairs,  very  beautiful  and  gentle.  Pro- 
fessor Benton  calls  them  *'  ladies'  bees,"  and  tliey  are  espe- 
cially reconunended  to  beginners  or  children.  Carniolans 
cap  their  honey  extremely  white ;  they  winter  best  of  any 
race ;  they  do  not  tolerate  the  moth  in  their  hives ;  they 
are  industrious,  working  especially  well  on  late  flowers; 
and  they  are  very  prolific.  About  the  only  questionable 
quality  of  the  Carniolans  is  said  to  be  tlieir  excessive  swarm- 
ing, but  this  may  be  largely  controlled  by  proper  shading 
and  by  giving  plenty  of  room  in  the  hives. 

The  Cyprian  bees,  introduced  from  the  island  of  Cyprus, 
are  a  small,  slender  bee,  with  three  bands  of  the  abdomen 
yellow  above,  and  all  the  segments,  often  to  the  tip  of  the 
abdomen,  yellow  underneath.  They  are  industrious  and 
energetic,  and  hold  the  record  over  all  other  racers  for  honey 
production,  1,000  pounds  having  been  secured  from  a  single 
swarm  (spring  count)  in  a  season.  They  may  often  be  ob- 
served actively  at  work  while  other  bees  are  "loafing."  It 
is  said  that  they  never  molest  any  one  passing  or  working 
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among  the  hives  unless  the  hive  itself  is  disturbed,  when 
they  become  the  fiercest  and  most  persistent  of  fighters. 
They  protect  their  hives  better  than  other  races  firom  bee 
moths,  robber  bees  and  all  other  intruders;  but  on  this 
account  they  have  gained  a  reputation  for  viciousness  in 
handling,  which,  firom  my  own  experience  with  stock  ob- 
tained directly  of  IVIr.  Benton,  I  think  they  do  not  deserve. 
They  were  easily  reduced  to  subjection  with  smoke,  and 
could  often  be  handled  without  it.  In  point  of  proUficness, 
the  Cyprians  are  truly  phenomenal.  My  experience  with  a 
single  swarm  does  not  permit  me  to  speak  in  general  terms, 
but  I  introduced  the  queen  in  a  very  weak  colony  in  June, 
and  by  the  middle  of  July  it  had  become  a  veritable  volcano 
of  bees,  swarming  daily  and  persistently,  in  spite  of  cutting 
out  of  queen  cells  and  the  removal  of  numerous  extra  queens. 
A  large  amount  of  honey  was  evidently  produced,  but  it 
was  practically  all  used  for  rearing  bees,  and  no  surplus  was 
obtained  firom  this  colony.  At  present  writing  I  cannot 
recommend  Cyprian  bees  for  Massachusetts,  but  further  ex- 
periment may  change  this  opinion. 

With  regard  to  the  newly  introduced  Caucasian  bees,  Mr. 
Benton  writes,  under  date  of  July  6,  1904 :  '*  I  feel  pretty 
safe  in  calling  the  Caucasians  a  valuable  addition  to  our 
races  of  bees.  They  are  industrious,  prolific,  and  the  gen- 
tlest of  any  bees  with  which  I  am  familiar,  not  even  except- 
ing the  CArniolans.  They  have  wintered  successfully  in 
comparison  to  other  races  in  the  latitude  of  Denver,  Col., 
and  have  not  here  [Washington,  D.  C]  shown  themselves 
inferior  in  wintering  qualities  to  ordinary  strains  of  Italians. 
We  may  thus  hope  for  good  reports  in  the  near  future." 

Much  attention  is  now  being  devoted  to  discovering  or 
breeding  a  strain  of  bees  with  tongues  long  enough  to  reach 
the  nectar  in  the  flower  tubes  of  red  clover.  In  1900  the 
A.  I.  Boot  Company  offered  a  prize  for  the  bees  having  the 
longest  tongues.  This  was  awarded  to  Mr.  J.  P.  Moore  of 
Morgan,  Ky.,  whose  bees  were  found  to  have  tongues  meas- 
uring -jYir  ^^  ^^  ^^^  ^^  length.  (Ordinary  bees  measure 
but  r^^jf. )  This  length  of  tongue  enables  the  bees  to  secure 
nectar  fi*om  most  of  the  flower  tubes  of  red  clover,  and  thus 
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to  fill  their  hives  with  honey  that  common  bees  cannot 
reach.  Cross  fertilization  of  the  red  clover  by  these  bees 
is  likely  to  prove  an  important  item,  for  which  we  are  now 
dependent  upon  the  bmhblebees.  The  problem  of  **red 
clover  bees "  is  certainly  worthy  of  attention  on  tlie  part 
of  Massachusetts  apiarists. 

In  order  to  put  bee  culture  on  a  secure  footing  in  Massa- 
chusetts, we  need  first  of  all  a  live  and  united  association, 
which  shall  reach  practically  every  one  who  keeps  bees  in 
the  State.  The  purpose  of  such  an  organization  will  be  to 
stamp  out  brood  diseases  and  keep  them  out  of  the  State, 
then  to  work  hard  for  a  few  years  to  secure  the  general 
adoption  of  modern  methods  and  the  maintenance  of  im- 
proved stock.  This  should  place  the  industry  beyond  the 
reach  of  the  bee  moth,  at  least.  The  association  may  find  it 
necessary  also  to  secure  adequate  legislation  for  protection 
of  the  industry.  Another  need  of  the  State  is  a  model  plant 
at  Amherst,  and  a  strong  course  in  practical  apiculture. 
This,  which  we  are  glad  to  note  has  already  made  a  begin- 
ning, should  grow  to  be  the  co-ordinating  head  and  the 
strong  right  arm  of  the  association.  It  should  become  the 
centre  in  the  State  for  needed  instruction,  for  proper  inspec- 
tion and  development  of  the  industry,  for  all  manner  of 
investigation  and  experiment,"  and,  possibly,  a  depot  for  dis- 
tribution of  the  best  obtainable  stock. 

While  our  subject  is  not,  possibly,  a  cheerfiil  one,  still, 
to  be  forewarned  is  to  be  forearmed.  Most  popular  writ- 
ings present  the  subject  in  all  its  most  rosy  lights,  and  this 
ought  to  be  so ;  for  no  other  branch  of  industry  has  the 
charm,  the  &scinating  and  absorbing  interest  which  keeps 
people  young  and  happy,  and  tingles  in  the  blood  like  a 
veritable  fever  of  delight,  when  once  a  mastery  of  the  difii- 
culties  of  successful  bee  culture  has  been  attained.  And  we 
have  thus  briefly  presented  some  of  its  chief  dangers  and 
difficulties,  in  the  hope  that  more  people  may  come  to  enjoy 
its  many  **  pleasures  and  profits." 
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In  the  pursuit  of  an  inquiry  regarding  the  destruction  of 
birds  by  the  elements,  which  was  authorized  by  this  Board 
in  1903,  some  evidence  was  obtained  relating  to  a  decrease 
in  the  number  of  birds  from  other  causes.  It  was  asserted 
by  correspondents  that  the  extermination  of  certain  species 
was  already  imminent,  and  that  many  others  were  rapidly 
decreasing  in  numbers.  The  secretary  of  the  Board,  upon 
being  informed  of  this  evidence,  authorized  an  investigation 
of  the  alleged  decrease  and  threatened  extirpation  of  useful 
birds,  with  a  view  to  determine  what  species  had  suffered 
most,  and  whether  it  would  be  practicable  to  furnish  them 
better  protection.  Four  hundred  circulars  requesting  infor- 
mation were  prepared  and  sent  out  in  July.  They  were 
mailed  to  naturalists,  officers  of  the  Audubon  Society,  cor- 
respondents of  the  Board  of  Agriculture,  secretaries  of 
game  protective  associations,  taxidermists,  officers  of  the 
Massachusetts  Commissioners  on  Fisheries  and  Grame,  sports- 
men, market  hunters,  principals  of  academies,  and  intelli- 
gent observers  generally. 

It  was  intended  to  compile  the  evidence,  when  received, 
into  the  form  of  a  bulletin ;  but  this  proved  impracticable, 
on  account  of  the  vast  amount  of  material  returned  in 
answer  to  the  inquiry.  It  was  finally  decided  to  prepare  a 
special  report  on  the  subject. 

Some  of  the  circulars  returned  contained  little  informa- 
tion, but  two  hundred  and  seventeen  of  them  furnished  data 
of  more  or  less  value.  Several  correspondents  sent  excel- 
lent annotated  local  lists.     About  one  hundred  letters  also 
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were  received.  Most  of  the  reports  and  letters  were  from 
Massachusetts,  representing  every  county  of  the  State,  but 
a  few  came  from  other  States.  A  list  of  observers  and  cor- 
respondents is  appended  to  this  report. 

The  Destruction  of  Birds  by  the  Elements. 

The  unusual  weather  of  1903-04  was  the  evident  cause 
of  a  recent  scarcity  of  certain  species  mentioned  in  many 
cases  by  correspondents.  This  additional  evidence  of  the 
effects  of  the  June  storms  of  1903,  or  of  the  winter  of 
1903-04,  will  be  presented  (1)  as  a  sequel  to  the  report  of 
last  year,  and  (2)  in  order  that  the  results  produced  by  the 
elements  in  less  than  two  years  may  not  be  confounded  with 
those  effected  by  other  and  more  continuous  destructive 
forces. 

In  glancing  over  the  reports  for  1904,  it  becomes  evident 
at  once  that  the  destruction  of  eggs  and  nestlings  by  the 
June  stonus  of  1903  caused  no  great  noticeable  and  gener- 
ally observed  decrease  of  many  species  in  1904.  This  may 
be  accounted  for  in  part  by  the  fact  (1)  that  some  of  the 
species  affected  rear  more  than  one  brood  in  a  season,  and 
so  were  able  to  bring  up  young  either  before  or  after  the 
storms;  and  in  part  by  the  theory  (2)  that  a  large  share  of 
the  young  birds  reared  each  season  never  return  from  their 
southern  journey,  but  succumb  to  accidents  and  fatalities  on 
the  way ;  therefore  a  great  mortality  among  the  nestlings  of 
one  season  may  not  have  a  very  noticeable  effect  the  suc- 
ceeding year. 

Trained  observers,  however,  noted  in  their  localities  a 
marked  decrease  of  certain  breeding  warblers,  chimney 
swifts  and  swallows,  although  a  few  reported  swifts  and 
swallows  as  common  or  abundant.  On  some  of  the  mead- 
ows overflowed  in  1903  red-wintjed  blackbirds  and  marsh 
\vrens  were  much  reduced.  Long-billed  marsh  wrens  have 
nearly  disappeared  from  certain  meadows  where  they  were 
formerly  common.  Bobolinks,  orioles  and  vireos  are  men- 
tioned particularly  as  scarce  locally  the  past  season.  Night 
hawks  and  whip-poor-wills  have  disappeared  from  some  local- 
ities.    Mr.  Thomas  M.  Burney  of  Lynn  reports  a  75  per 
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cent  decrease  in  warblers.  Mr.  Rufus  H.  Carr  of  Brockton 
reports  breeding  black-and-white  warblers,  prairie  warblers 
and  redstarts  in  about  half  their  usual  numbers,  martins 
gone,  swifts  comparatively  scarce,  and  the  barn  swallow  the 
only  swallow  commonly  seen. 

Most  of  the  common  birds  appeared  in  about  their  usual 
numbers  in  the  migrations,  but  no  considerable  flight  of  the 
warblers,  which  nest  mainly  north  of  Massachusetts,  w^s 
reported.  As  in  1903,  these  warblers  were  again  compara- 
tively scarce  in  their  migrations.  The  flight  seemed  very 
light  in  Bristol,  Plymouth  and  Middlesex  counties,  where  I 
watched  it.  Mr.  Louis  Cabot  reports  warblers  as  uncom- 
mon at  North-east  Harbor,  Me.,  but  common  at  Grand 
River,  Can.  This  is  a  typical  report ;  but  some  few  observ- 
ers report  birds  generally  as  more  numerous  than  in  1903. 
Mr.  Outram  Bangs  tells  me  that  in  Wareham,  where,  he 
believes,  all  the  tree  swallows  were  killed  by  the  storms  in 
1903,  the  nesting-boxes  were  occupied  again  in  1904  by  this 
species,  probably  by  newcomers.  Chimney  swifts  are  re- 
ported quite  generally  as  absent,  rare  or  reduced  in  numbers. 
Mr.  Geo.  E.  Whitehead  of  Millbury  records  that  "  upward  of 
five  hundred  "  dead  swifts  were  taken  from  a  factory  chimney 
in  that  town  in  1903 ;  and  that  during  the  season  of  1904 
he  watched  a  large  chimney  formerly  frequented  by  many 
swifts,  and  never  saw  one  enter  it.  In  my  own  experience, 
in  parts  of  Bristol,  Plymouth  and  Middlesex  counties  swifts 
were  either  much  reduced  or  rare  locally  throughout  the 
season  until  the  flight  in  August,  when  they  were  seen  in 
numbers  in  some  localities.  At  that  time,  one  afternoon,  I 
saw  about  thii-ty  birds  in  Billerica,  which  were  more  than 
I  had  seen  elsewhere ;  but  the  next  morning  only  one  was 
seen.  Messrs.  William  Brewster  and  Ralph  Iloflman  report 
swifts  as  common  in  Cambridge  and  Belmont  respectively. 

The  birds  had  a  good  breeding  season  in  1904,  and  probably 
most  species  will  soon  recover  from  the  check  they  received 
by  the  June  storms  of  1903,  except,  perhaps,  the  purple 
martins,  which  seem  to  have  been  almost  absent  from  Mas- 
sachusetts in  the  breeding  season  of  1904.  Martins  were 
looked  for  in  April  as  usual.     A  few  birds  were  reported, 
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unusually  early,  from  six  loealities.  These  were  thought 
to  be  some  of  the  breeding  birds  which  had  escaped  the 
catastrophe  of  1903;  but  so  far  as  can  be  learned,  they  all 
disappeared.  Their  probable  &te  may  be  inferred  from  the 
story  of  Mrs.  Frank  H.  Watson  of  Concord. 

Mr.  Watson  has  two  large  bird-houses  which  have  been 
well  filled  with  martins  for  years,  but,  apparently,  the  birds 
all  died  during  the  storms  of  June,  1903.  Mrs.  Watson 
says  that  two  pairs  of  martins  came  to  the  boxes  earlier  in 
April,  1904,  than  usual,  but  were  not  seen  during,  or  after, 
the  cold  wave  and  snowstorm  which  followed  the  19th,  when 
some  five  inches  of  snow  fell.  Later,  Mr.  Watson  exam- 
ined the  bird-houses,  and  found  three  of  the  birds  dead 
within. 

Twenty-six  observers  from  the  different  counties  of  Mas- 
sachusetts report  martins  as  having  disappeared  ;  three  report 
them  as  nearly  extinct;  five,  as  rare;  eight,  as  rare  and  de- 
creasing; one,  ''as  usual."  In  response  to  letters  of  in- 
quiry sent  out  later  to  these  and  others,  it  was  learned  that 
nearly  all  the  reports  referred  to  migrating  birds.  Further 
extensive  correspondence  leads  to  the  belief  that  we  have 
no  fully  authenticated  record  of  the  breeding  of  the  purple 
martin  in  Massachusetts  this  season,  except  in  five  localities. 
Mr.  Robert  O.  Morris  speaks  of  four  small  colonies  in  or 
near  Springfield,  which  are  still  in  existence,  but  one  of 
these  has  decreased  one-half  in  numbers.  Miss  Emily  B. 
Adams,  also  of  Springfield,  speaks  of  two  colonies,  prob- 
ably some  of  the  same,  but  says  the  birds  are  being  gradu- 
ally driven  from  their  boxes  by  the  English  sparrows.  Mr. 
F.  H.  Mosher  writes  from  Shawmut  post-oiBce  in  New  Bed- 
ford that  a  single  pair  of  birds  reared  their  young  there. 
Mrs.  Mary  R.  Stanley  of  North  Attleborough,  in  the  same 
county,  and  near  the  Rhode  Island  line,  says  the  martins 
are  nearly  extinct  there,  but  are  still  breeding  at  West 
Attleborough,  where  her  brother  saw  two  birds  feeding  their 
young.  Col.  John  E.  Thayer  says  martins  are  still  breed- 
ing at  Lancaster ;  and  Mr.  William  Holden  states  that  a  few 
pairs  of  birds  occupied,  and  probably  bred  in,  one  bird- 
house  in  Leominster.      Capt.  A.  B.  C.  Dakin  of  Concord 
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states  that  a  single  pair  of  martins  were  resident  at  a 
neighbor's  bird-house,  but  failed  to  raise  any  young.  This 
may  be  accounted  for  by  the  fact  that  the  English  sparrows, 
which  are  notorious  for  killing  young  martins,  occupied  the 
same  domicile.  Mr.  Fred.  C.  Dodge  says  that  martins, 
which  arrived  ten  days  later  than  usual,  occupied  a  small 
nesting-box  near  his  house  in  Beverly,  and  thinks  they 
probably  bred. 

We  have  records,  therefore,  of  martins  breeding  in  but 
three  counties  in  the  State,  —  Hampden,  Bristol  and  Worces- 
ter,—  with  the  probability  that  they  bred  in  Essex  County. 

What  prospect  is  there  that  the  species  will  eventually 
increase  in  numbers,  and  reoccupy  its  old  breeding  places? 
It  seems  probable  (1)  that  some  martina  may  have  survived 
and  bred  in  places  not  reached  by  this  inquiry;  the  few 
birds  left  may  form  the  nuclei  of  new  martin  colonies. 
Probably  also  (2)  martins  breeding  in  parts  of  northern 
New  England,  and  migrating  through  Massachusetts,  may, 
in  time,  overflow  into  this  State.  (3)  Martins  are  said  to 
be  breeding  still  in  Connecticut,  New  Hampshire  and  Rhode 
Island,  not  &r  from  the  Massachusetts  line ;  and  there  is 
some  probability  that  these  colonies  may  spread  over  our 
borders,  although  their  numbers  are  much  reduced.  Mr. 
Robert  Curtiss  of  Stratford,  Conn.,  where  martins  were 
abundant  in  the  spring  of  1903,  says  that  only  one  was  seen 
there  in  1904 ;  but  Mrs.  Mabel  Osgood  Wright  says  they 
are  still  breeding  at  Stamford.  Mr.  Morris  reports  that 
martins  are  numerous  at  Windsor  Locks,  Conn.,  about 
twelve  miles  south  of  Springfield,  Mass.,  and,  as  numbers 
of  them  probably  migrate  up  the  Connecticut  valley,  the 
repopulation  of  Massachusetts  by  martins  may  be  expected 
to  progress  as  rapidly  there  as  anywhere.  It  seems  to  be 
believed,  however,  by  most  careful  observers  that  the  mar- 
tins were  diminishing  in  Massachusetts  before  1903.  For 
this  decrease  the  English  sparrow  was  largely  responsible. 
The  sparrows  are  now  occupying  most  of  the  boxes  where 
the  martins  formerly  dwelt,  and,  when  firmly  intrenched 
therein,  they  may  be  able  to  prevent  the  martins  from  re- 
taking the  boxes.      On   the   other  hand,  the  decrease  of 
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martins  and  swallows  is  likely  to  be  followed  by  an 
increase  of  the  insects  on  which  they  feed.  This  will  prob- 
ably attract  these  birds  into  the  State,  and  favor  their  breed- 
ing; but,  unless  boxes  are  generally  put  up  for  the  martins, 
and  the  English  sparrows  kept  out,  the  martins  may  never 
again  become  common  in  Massachusetts.  The  June  storms 
of  1903  will  long  be  remembered  as  the  chief  cause  of  the 
passing  of  these  beautiful  and  useful  birds. 

The  effect  of  the  hard  winter  of  1903-04  upon  our  resi- 
dent birds  seems  not  to  have  been  very  serious  except  with 
a  few  species.  The  bob-white,  or  quail,  has  been  nearly  ex- 
terminated over  much  of  the  State.  The  ruffed  grouse,  or 
partridge,  although  considerably  reduced  in  many  sections, 
appears  to  have  bred  well  in  the  western  half  of  the  State 
in  1904,  and  has  done  well  locally  in  the  eastern  counties. 
Many  dead  blue  jays  were  found  during  the  winter,  and  in 
some  sections  jays,  crows  and  chickadees  seem  to  have  been 
much  reduced  in  numbers,  but  this  is  by  no  means  universal, 
I  found  jays  somewhat  reduced  in  Wareham,  but  crows  had 
increased.  Both  crows  and  jays  were  considerably  reduced 
in  Concord,  while  chickadees  were  not  so  common  as  usual 
in  either  place.  Some  reports  from  south-eastern  Massa- 
chusetts indicate  a  scarcity  of  flickers  and  meadow  larks, 
but  this  is  seldom  noticed  elsewhere.  Screech  owls  suffered 
severely,  and  were  driven  by  stress  of  weather  into  barns 
and  dove-cotes,  where  they  fed  on  mice  and  doves.  Mr. 
A.  M.  Frazar,  the  Boston  taxidermist,  informs  me  that  he 
had  about  forty  of  these  birds  brought  to  him,  most  of 
which  had  been  taken  in  dove-cotes.  Some  were  picked  up 
dead.  He  also  received  about  twenty  Acadian  or  saw- whet 
owls,  that  were  found  dead  either  in  the  streets  of  Boston  or 
in  the  country  districts.  Many  observers  report  a  recent 
scarcity  of  screech  owls,  while  others  report  them  as  nu- 
merous. My  own  notes  show  them  to  have  been  rather 
rare  in  1904  where  in  1903  they  were  quite  common. 
Superintendent  Charles  P.  Price  of  the  Middlesex  Fells 
Reservation  found  several  barred  owls  apparently  frozen  to 
death  during  the  winter ;  they  were  fat,  and  therefore  had 
not  starved. 
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Evidently  the  bob-white  saffered  more  than  any  other  bird 
from  the  hard  winter  of  1903-04  ;  but  as  many  have  been 
introduced  since  by  the  Massachusetts  Fish  and  Grame  Pro- 
tective Association,  and  others  were  carried  through  the 
winter  by  feeding,  there  are  birds  enough  now  to  restock 
the  State,  if  they  can  be  protected. 

It  is  fair  to  conclude,  therefore,  that,  excepting,  perhaps, 
the  purple  martin,  no  species  has  suffered  a  lasting  or  per- 
manent check  from  the  action  of  the  elements  in  1903  or 
1904. 

The  Early  Abundance  of  Birds  in  Massachusetts. 

No  investigation  into  the  decrease  of  birds  and  its  causes 
can  be  conducted  intelligently  without  some  knowledge  of 
the  relative  abundance  of  the  different  families  of  birds  at 
the  time  of  the  first  settlement  of  the  country.  Had  we 
any  full  and  trustworthy  account  of  the  animals  of  New 
England,  from  the  pen  of  some  naturalist  of  the  seventeenth 
century,  we  could  better  understand  the  changes  that  have 
occurred  in  the  bird  fauna  of  New  England  since  the  dis- 
covery of  the  country.  As  it  is,  we  must  derive  our  infor- 
mation from  the  brief,  fragmentary  and  rather  unsatisfactory 
accounts  written  by  some  of  the  early  voyagers  and  settlers. 
We  shall  learn  little  of  the  smaller  land  birds  of  the  coun- 
try from  these  narratives;  but  all  agree  that  there  was 
"greate  store"  of  water  birds,  *' sea  fowle"  and  game 
birds. 

From  Archer's  relation  of  *'  Captaine  Gosnol's  voyage  to 
the  north  part  of  Virginia,"  made  in  1602,  we  learn  that  the 
"  penguin  "  (great  auk)  was  found  on  our  shores.  This  bird 
evidently  was  once  abundant  at  certain  points  on  the  coast. 
Early  historians  refer  to  birds  now  extirpated  from  this 
region  as  then  existing  in  gi-eat  numbers.  Swans,  cranes, 
wild  turkeys,  snow  geese,  passenger  pigeons  and  other 
birds,  now  either  rare  or  extinct  here,  were  then  found  in 
great  abundance.  There  were  also  then,  as  now,  '*  divers 
sorts  of  singing  birds  whose  notes  salute  the  ears  of  travel- 
lers with  an  harmonious  discord.'* 

Capt.   John    Smith  credits  the  land  with  an  incredible 
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abundance  of  fish,  fowl,  wild  fruits  and  good  timber. 
Francis  Iligginson  writes  :  **  Fowls  of  the  aire  are  plentiful 
here.  Here  are  likewise  aboundance  of  turkies  often  killed 
in  the  woods.  — This  country  doth  abound  with  wild  geese, 
wild  duckes,  and  other  sea  fowle,  that  a  great  part  of  the 
winter  the  planters  have  eaten  nothing  but  roastmeat  of 
divers  fowles  which  they  have  killed."  * 

Josselyn  writes  that  he  ha^  known  *Hwelve  score  and 
more  of  sanderlins  "  to  be  killed  at  two  shots. f 

Morton  says  there  was  "  greate  store "  of  swans  in  the 
Merriiuack  River  at  their  seasons,  also  *' greate  store"  of 
cranes  in  the  country.  He  also  speaks  of  two  Indians  hav- 
ing seen  a  thousand  turkeys  in  less  than  a  day  in  the  woods. { 

William  Woods  speaks  of  the  turkeys  as  being  in  flocks 
of  forty,  sixty  and  one  hundred  birds.  He  says  the  set- 
tlers shot,  for  their  own  use,  those  which  went  by  their 
doors.  He  speaks  of  vast  flocks  of  wild  pigeons  passing 
over  where  he  was,  and  of  '*  seeing  neyther  the  l>eginmng 
nor  ending,  length  or  breadth  of  these  Millions  of  Millions. 
The  shouting  of  the  people,  the  rattling  of  gunnes  and  the 
pelting  of  small  shotte  could  not  drive  them  out  of  their 
course  and  so  they  continued  for  four  or  five  houres  together." 
He  describes  great  flights  of  Brant,  gray  geese,  white  geese 
and  wild  ducks ;  and  says  the  gray  geese  stayed  all  winter 
in  these  waters,  while  the  others  were  seen  only  in  spring 
and  fall.  He  asserts  that  some  have  killed  a  hundred  geese 
in  a  week,  and  fifty  ducks  or  forty  teal  at  a  shot.  The 
*' humilities "  or  **  simplicities"  as  he  calls  them,  referring 
to  shore  birds,  large  and  small,  could  be  driven  in  a  herd 
like  slicep,  and  shot  **  at  a  fit  time,"  after  which  the  living 
would  settle  again  among  the  dead.  '*  I  myself,"  he  says, 
**  have  killed  twelve  score  at  two  shootes." 

Morton  says  that  he  has  oft;en  had  one  thousand  geese  be- 
fore the  muzzle  of  his  gun,  and  that  the  feathers  of  the  geese 
he  had  killed  in  a  short  time  paid  for  all  the  powder  and  shot 
he  would  use  in  a  year.  He  speaks  of  seeing  forty  **  par- 
tridges" in  one  tree  and  sixty  "quail"  in  another.     Un- 

•  "  New  England's  plantation/'  by  Francis  Higi^inson,  p.  11. 

t  "Account  of  two  voyages  to  Now  England,"  163S-63,  by  J.  Josselyn.- 

I  Morton's  "  New  English  Canaan/'  p.  74. 


No.  4.]  DECREASE  OF  BIRDS.  437 

doabtedly  these  were  the  same  species  that  are  now  gener- 
ally known  in  Massachusetts  by  these  vernacular  names. 

Geese  were  fed  to  the  dogs  and  pigeons  to  the  hogs ;  but, 
notwithstanding  the  great  waste  of  bird-life,  no  appreciable 
effect  on  the  abundance  of  the  birds  was  noticed  during  the 
first  years  of  settlement,  for  Woods  says  that,  in  spite  of 
the  shooting  and  the  **  frighting  of  the  fowle  "  .  .  .  *«Ihave 
seene  more,  living  and  dead,  the  last  yearc  than  I  have 
done  in  former  yeares."  * 

The  Decrease  of  Birds  in  Past  Centuries. 

The  great  auk  soon  disappeared.  The  great  cranes,  both 
brown  and  white,  birds  of  the  open  country,  were  anni- 
hilated by  the  settler's  rifle.  The  Canada  goose,  which  was 
once  found  in  the  State  throughout  the  year,  and  probably 
bred  about  the  inland  ponds  and  marshes,  was  driven  out, 
and  became  a  mere  migrant  in  spring  and  fall.  The  wild 
turkey  and  heath  hen  were  hunted  away  to  the  deep  woods ; 
but  geese,  ducks,  shore  birds,  passenger  pigeons  and  ruffed 
grouse  still  existed  in  abundance  until  the  early  part  of  the 
nineteenth  century. 

An  old  gentleman  named  Greenwood,  a  responsible  man, 
who  was  once  keeper  of  the  Ipswich  Light,  told  me  in  1876 
that  in  the  early  part  of  the  century  (I  have  no  memo- 
randum of  the  date)  he,  with  his  father  and  brothers,  had 
to  get  oxen  and  sled  to  haul  home  the  birds,  mainly  geese 
and  ducks,  which  they  had  killed  in  one  day  about  Thanks- 
giving time  near  the  mouth  of  the  Ipswich  River. 

Dwight  tells  us,  in  1821, f  that  there  were  then  hardly 
any  wild  animals  remaining  besides  a  few  small  species ; 
that  wild  turkeys  had  greatly  lessened  in  numbers,  and  in 
the  most  populous  parts  of  the  country  were  not  very  often 
seen;  that  grouse  were  not  common,  but  that  water-fowl 
8till  existed  in  great  abundance. 

This  brief  glance  at  two  centuries  of  the  history  of  Mas- 

•  William  Woods'  "  Now  England's  prospect,"  from  which  this  was  taken, 
WBB  fiist  printed  in  London  in  1^34. 

t  Dwight's  "Travels  in  New  England  and  New  York,"  1821,  Vol.  I.,  pp. 
52-{i5.  The  grouse  spoken  of  here  is  probably  the  heath  hen,  as  Dwight  and 
other  writers  mention  this  bird  as  the  grouse  or  pheasant,  —  a  bird  distinct  from 
the  partridge,  or  ruffed  grouse,  and  never  as  common. 
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Bachusetts  game  birds  and  their  destruction  brings  us  to  a 
time  within  the  memory  of  a  few  persons  now  living,  and 
almost  within  the  scope  of  the  present  inquiry. 

In  the  first  volume  of  the  '*  Memorial  History  of  Boston/' 
published  in  1880,  Dr.  J.  A.  Allen,  one  of  the  most  emi- 
nent of  American  naturalists,  writes  of  the  birds  of  eastern 
Massachusetts  as  follows:  <<The  great  auk,  the  Labrador 
duck,  and  five  or  six  other  species,  have  long  since  disap- 
peared from  southern  New  England.  All  the  larger  species 
and  many  of  the  shore  birds  have  greatly  decreased,  as  have 
likewise  most  of  the  smaller  forest  birds.  The  few  tliat 
haunt  cultivated  grounds  have  doubtless  nearly  maintained 
their  former  abundance." 

In  1898,  Director  William  T.  Hornaday,  of  the  New  York 
Zoological  Park,  made  an  inquiry  into  the  decrease  of  birds 
and  mammals  in  the  United  States.  He  estimated,  from 
reports  received  by  him  from  naturalists  in  many  parts  of 
the  country,  that  birds  had  decreased  on  the  average  46  per 
cent  in  thirty  States  and  Territories  within  the  fifteen  years 
then  just  past,  while  their  reduction  in  Massachusetts  was 
estimated  at  27  per  cent.  This  report  has  been  widely 
quoted,  and  very  generally  credited  by  the  public. 

The  Difficulty  of  acquiring  Accurate  Information. 

It  is  difficult  to  get  accurate  information  as  to  the  increase 
or  decrease  of  bird-life  in  a  region  so  large  as  the  State  of 
Massachusetts.  A  conclusion  one  way  or  the  other  cannot 
safely  be  formed  by  any  individual  unaided,  except  in  reigard 
to  a  limited  territory  with  which  he  has  been  &miliar  for  a 
series  of  years.  Such  a  conclusion,  when  formed,  is  merely 
an  opinion,  and  the  personal  equation  inevitably  comes  in 
to  bias  it.  Some  people  are  naturally  optimistic,  and  their 
reports  show  it;  or  they  have  recently  begun  to  study 
birds,  and  see  more  of  them  now  than  in  former  years. 
Others  are  pessimistic,  or  have  become  imbued  with  the 
popular  belief  that  our  birds  are  rapidly  being  exterminated. 
Some  are  elderly  people,  who  do  not,  perhaps,  see  nor  hear 
so  clearly  as  in  their  youth,  and  are  not  so  much  afield,  and 
so  do  not  notice  so  many  birds  as  in  their  younger  days. 
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Some  reports  come  from  closely  populated  regions,  where 
many  causes  operate  to  destroy  or  drive  out  the  birds ; 
others  come  fi-om  more  sparsely  peopled  regions,  where  the 
birds  and  their  natural  enemies  are  not  so  much  interfered 
with.  These  personal  or  environmental  differences  tend  to 
produce  contradictory  reports.  Where  there  is  conflicting 
testimony,  it  must  be  carefully  weighed,  and  all  contradic- 
tions considered  by  the  one  who  has  to  render  the  final  ver- 
dict. In  this,  the  evidence  of  those  experts  who  for  years 
have  kept  careful  notes  of  the  number  of  birds  seen  should 
have  the  most  weight. 

A  Summary  of  Reports,  by  Counties. 

Below  is  a  sunamary,  by  counties,  of  the  reports  regard- 
ing the  gain  or  loss  in  numbers  of  birds  in  the  State  for 
the  jiast  ten  to  forty  years.     The  questions  asked  were  :  — 


^^ 


Map  of  Massachnaetts,  marked  to  show  the  localities  from  which  reports  have 

been  received. 

1.  Are  birds  decreasing  in  your  locality,  county,  or  in  the 
State  generally  ? 

2.  How  do  their  numbers  compare  with  tliose  of  ten  years 
ago?  Three-fourths  as  many,  one-half,  one-tliird,  or  do  they 
remain  about  the  same  ? 

3.  Has  the  decrease  (if  any)  been  continuing  for  twenty, 
thirty  or  forty  years,  or  longer  ? 
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Some  correspondents  failed  to  answer  these  questions, 
and  others  answered  rather  indefinitely.  The  definite 
answers  received  are  tabulated  below.  Seventy-three  of 
those  who  regard  birds  generally  as  diminishing  in  num- 
bers estimate  the  percentage  of  decrease  as  follows :  one, 
10  per  cent;  one,  12|  percent;  twenty-one,  25  percent; 
one,  30  per  cent ;  six,  33J  per  cent ;  thirty-three,  50  per 
cent;  five,  66J  per  cent;  three,  75  per  cent;  two,  90  per 
cent.  Eleven  state  that  birds  are  decreasing  somewhat,  but 
give  no  estimate  of  the  percentage ;  those  also  who  regard 
birds  in  general  as  increasing  give  no  percentages.  It  is  im- 
possible, therefore,  with  the  figures  at  hand,  to  arrive  at  the 
average  opinion  as  to  the  percentage  of  decrease  of  the  birds 
in  the  State,  to  say  nothing  of  the  fa^its  in  the  case.  To 
get  at  even  an  approximation  of  the  facts,  other  methods 
must  be  employed. 

The  table  shows  that  a  large  share  of  the  reports  were 
pessimistic,  and  on  its  face,  perhaps,  presents  a  darker 
picture  than  the  facts  will  warrant. 


A  Tabulated  Staiementy  by  Counties^  of  Uie  Beports  regarding  the 

Decrease  of  Birds. 
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It  will  be  seen  by  the  above  table  that  ninety-four  corre- 
spondents report  birds  as  decreasing ;  only  sixty-two  report 
them  as  either  holding  their  own  or  increasing.  K  we  add 
to  this  number,  however,  the  twenty  who  regard  game  birds 
or  other  larger  species  as  diminishing,  and  song  birds  or  the 
smaller  species  as  stationary  or  increasing,  we  shall  have 
eighty-two  who  believe  that  the  smaller  species  are  either 
stationary  or  increasing,  against  ninety-four  who  believe  all 
birds  are  decreasing.  Next,  we  find  that  forty-three  who 
report  birds  as  rapidly  diminishing  live  in  or  near  the  larger 
cities,  where  the  principal  causes  of  this  diminution  are 
most  active.  There  are,  then,  only  fifty-one  persons,  out- 
side of  the  influence  of  the  cities,  who  find  birds  generally 
decreasing,  to  eighty-two  who  find  the  smaller  birds  at  least 
holding  their  own.  This  being  the  case,  it  seems  probable 
that  the  smaller  birds  in  general  have  not  decreased  greatly 
in  Massachusetts,  as  a  whole,  in  recent  years,  except  in 
and  near  the  centres  of  population.  Undoubtedly  there  are 
fluctuations  in  the  numbers  of  certain  species  over  largo 
areas.  There  are  also  local  fluctuations  in  the  numbers  of 
most  species.  Certain  birds  will  be  rare  in  a  locality  for 
a  year  or  two,  and  then,  perhaps,  plentiful  again.  The  re- 
ports plainly  show  such  oscillations ;  but  it  may  be  doubted 
if  there  is  any  great  and  general  decrease  in  all  the  smaller 
species. 

Mr.  Hornaday,  by  pursuing  a  similar  method  of  inquiry 
six  years  ago,  arrived  at  a  somewhat  different  conclusion. 
How  can  this  discrepancy  be  explained  ?  In  the  first  place, 
Mr.  Hornaday  apparently  based  his  Massachusetts  report  on 
the  statements  of  only  eleven  people,  as  against  those  of  two 
hundred  who  have  responded  to  the  present  inquiry.  In 
the  second  place,  seven  out  of  his  eleven  correspondents 
lived  in  or  near  cities,  where  birds  were,  or  had  been,  de- 
creasing. 

But  it  may  be  said  that  the  testimony  taken  by  him  was 
more  in  the  nature  of  selected  expert  evidence  than  that 
obtained  in  the  present  inquiry.  To  meet  this  objection, 
extracts  from  thirty-five  reports  have  been  selected.  These 
observers  may  be  said  to  belong  to  the  same  class  as  those 
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from  whom  Mr.  Hornaday  received  his  information.     The 

names  of  three  of  his  correspondents  appear  in  this  list. 

Circulars  were  sent  to  the  other  eight,  but  they  failed  to 

return  them. 

Expert  Evidence. 

Nantucket  County.  —  Mr.  George  H.  Mackay  of  Boston , 
well  known  as  an  authority  on  Massachusetts  sea-fowl,  wild- 
fowl and  shore  birds,  who  is  very  familiar  with  Nantucket, 
says  that  shore  birds  generally  are  decreasing ;  some  species 
have  fallen  off  from  66  per  cent  to  98  per  c«nt  in  sixty 
years.  Other  species  have  not  decreased  so  much,  or  re- 
main about  the  same.  He  has  noticed  no  general  decrease 
among  the  smaller  land  birds. 

Bristol  County.  —  Mr.  F.  H.  Mosher  of  Dartmouth  re- 
ports that  some  species  are  decreasing,  othera  remain  about 
the  same,  and  a  few  seem  to  be  increasing.  He  says  the 
decrease  of  certain  species  has  been  progressing  for  at  least 
twenty  years.  Mr.  Arthur  C.  Bent  of  Taunton  says  that, 
generally  speaking,  birds  are  not  materially  decreasing.  In 
some  few  cases  they  are,  but  the  numbers  remain  about  the 
same  as  a  whole.  Mr.  Elisha  Slade  of  Somerset  saj's  that 
in  his  locality  pmctically  all  native  species  are  decreasing. 
The  decrease  has  been  continuing  spasmodically,  he  says, 
for  forty  years.  He  estimates  the  falling  off  of  certain  spe- 
cies within  thirty  years  as  follows :  quail,  ruffed  grouse, 
herons  and  nighthawks,  50  per  cent;  mourning  doves, 
purple  martins  and  house  wrens,  75  per  cent ;  bank  swal- 
lows, barn  swallows,  flickers,  swifts,  warblers  and  thrushes, 
30  per  cent. 

Plymouth  County, — Mr.  Arthur  Curtis  Dyke  of  Bridge- 
water  reports  some  species  as  certainly  decreasing.  Among 
these  he  mentions,  mainly,  swallows,  birds  of  prey,  game 
birds  and  wild-fowl.  Mr.  Rufus  H.  Carr  of  Brockton  says  : 
"  Not  appreciably  decreasing,  except  certain  species.  Game 
birds  and  herons,  one-third  ;  hawks  and  owls,  one-fourth." 

Norfolk  County.  —  Mr.  Henry  B.  Bigelow  of  Cohasset 
says :  '*  I  believe  that  birds  are  decreasing  only  slightly  in 
this  locality.  There  is  a  groat  yearly  variation  in  numbers. 
A  great  decrease  in  shore  birds  and  water-fowl  took  place 
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aboat  five  years  ago."  IVIr.  Frank  Blake  Webster  of  Hyde 
Park  writes  :  *'I  see  no  decrease  in  twenty  years.  Wood- 
cock seem  scarce.**  Mr.  I.  Chester  Horton  of  Canton  be- 
lieves that  quail,  grouse,  screech  owls,  purple  martins, 
house  wrens,  bam  swallows,  whip-poor-wills  and  indigo 
birds  are  diminishing,  while  bluebirds  are  increasing.  Mr. 
R.  M.  Baldwin  of  Wellesley  Hills  writes  that  in  Wellesley 
there  is  a  marked  decrease  in  larger  birds,  a  possible  in- 
crease in  the  smaller.  Mr.  F.  H.  Kennard  of  Brookline 
says:  *'In  Brookline  they  ard  decreasing ;  swallows  driven 
out  by  building  up  of  town." 

Suffolk  County,  —  Mr.  Homer  Lane  Bigclovv  of  Boston 
says  that  from  1889  to  1897  there  was  an  annual  decrease, 
but  since  then,  with  exceptions  (t.e.,  1903),  there  has 
been  a  gradual  increase.  Mr.  F.  H.  Allen  of  Boston  ex- 
pi-esses  a  disbelief  in  any  general  decrease  in  the  number  of 
birds  in  the  region  he  is  best  acquainted  with,  although  cer- 
tain species  are  driven  out  of  their  accustomed  haunts  by 
the  extension  of  city  influences  into  the  country,  the  cut- 
ting down  of  woods,  etc.  Mr.  C.  S.  Day  of  Boston,  who 
is  also  acquainted  with  conditions  in  Chathamport,  Barn- 
stable County,  says  birds  are  decreasing.  "  I  should  judge 
about  one-half.  I  have  noticed  the  decrease  particularly 
the  last  fifteen  years."  Hawks,  owls,  the  swallow  family, 
game  birds,  the  house  wren,  the  swift  and  shore  birds  are 
the  birds  most  particularly  mentioned  as  decreasing. 

Essex  County.  —  Mr.  F.  C.  Dodge  of  Beverly  says  that 
in  the  last  three  years  there  has  been  an  increase,  previous 
to  that  a  decrease.  He  says  there  are  not  so  many  birds  in 
tlie  city  as  formerly,  but  about  the  same  number  in  the 
nearby  country.  (All  observers  but  one  from  Beverly  re- 
"povt  some  increase  in  birds  there.)  Mr.  Reginald  C.  Rol>- 
bins  of  Boston  states  that,  in  Essex  County,  wilderness  birds 
only  are  decreasing ;  suburban  birds  remain  about  the  same  ; 
others  fast  decreasing  locally,  but  holding  their  own  in 
favorable  spots.  Mr.  J.  A.  Farley  says:  *'  Speaking  from 
ten  years*  experience  in  certain  towns  in  southern  Essex 
County,  should  say,  on  the  whole,  birds  remain  about  the 
same;    homed    owls,    sharp-shinned    hawks   and   red-tailed 
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hawks  are  a  good  deal  reduced."  Dr.  Charles  W.  Town- 
send,  from  twenty-eight  years'  experience,  mainly  in  two 
towns  in  Essex  County,  concludes  that  shore  birds  have 
decreased  considerably ;  but,  notwithstanding  smaller  birds 
have  decreased  about  the  cities,  they  are  holding  their  own 
very  well  in  the  country. 

Middlesex  County.  —  Mr.  C.  J.  Maynard  of  Newton ville, 
a  field  naturalist  of  many  years'  experience,  says :  *^  Many 
species  have  decreased  at  least  one-half.  Some  hold  their 
own.  A  few  have  considerably  increased.  Excepting  in  a 
few  species,  I  do  not  see  much  decrease  in  the  last  ten 
years.  Swallows  are  going  fast."  Mr.  Ralph  Hoffman  of 
Belmont  writes  :  ''  The  larger  birds  (hawks,  herons,  grouse) 
are  decreasing;  the  smaller  bu*ds  are  about  the  same. 
Grouse  no  longer  occur."  Mr.  Philip  T.  Coolidge  of 
Watertown  writes:  "Some  species  are  decreasing.  Fully 
three-fourths  as  many  birds  as  ten  years  ago.  Bob- whites, 
hawks,  the  larger  owls,  ducks,  shore  birds,  gulls  and  terns 
suffer  much  from  shooting."  Mr.  E.  F.  Holden  of  Melrose 
says :  "  Birds  have  decreased  within  ten  years,  also  within 
two  years  ;  perhaps  three-fourths  as  many  as  ten  years  ago, 
possibly  less."  Mr.  William  Brewster  of  Cambridge  and 
Concord,  the  leading  ornithologist  of  New  England,  who 
has  been  afield  much  for  the  past  forty  years,  says  :  **  Birds 
do  not  appear  to  be  decreasing  generally,  but  there  has 
been  a  decrease  among  swallows,  martins,  nighthawks,  game 
birds,  birds  of  prey,  certain  water-fowl  and  waders.  I 
should  say  that  the  decrease  in  woodcock,  partridges, 
wood  ducks,  certain  other  of  the  ducks  and  many  of  the 
waders  (plover,  sandpipers,  etc.)  had  been  continuing  ever 
since  I  can  remember,  or  upwards  of  forty  years."  Mr.  C. 
E.  Bailey  of  North  Billerica  says  that  birds  are  much  re- 
duced in  numbers  in  his  locality.  Miss  Elizabeth  S.  Hill 
of  Groton,  who  has  kept  a  careful  annual  record,  says  that 
some  birds  are  increasing  and  some  decreasing,  but  that  for 
the  past  ten  years  the  per  cent  of  increase  is  the  larger. 
Her  list  shows  that  the  principal  decrease  is  found  among 
the  herons,  ducks  and  birds  of  prey ;  the  increase  is  mainly 
among  the  smaller  species. 
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Worcester  County. — Dr.  C.  F.  Hodge  of  "Worcester  re- 
ports birds  as  increasing  rapidly  on  his  premises,  and  he 
believes  there  are  more  in  the  city  than  three  or  foar  years 
ago.  Dr.  Ilodge  is  a  professor  in  Ckrk  University,  and  a 
leader  in  nature  study  at  Worcester.  He  takes  a  careful 
bird  census  each  year,  destroys  the  English  sparrows  and 
other  enemies  of  birds,  puts  up  bird-houses,  feeds  birds, 
and  teaches  the  children  not  to  molest  them,  — all  of  which 
may  account  for  the  increase  of  birds  in  his  vicinity.  Mr. 
William  S.  Perry  of  Worcester,  who  has  had  a  long  experi- 
ence as  a  field  ornithologist,  sportsman  and  teacher,  and 
who  is  familiar  with  many  towns  in  northern  Worcester 
County,  says :  **  Some  species  have  remained  about  the 
same  for  the  last  thirty  years ;  others  are  exterminated ; 
others  are  decreased  one-half.  Most  show  decrease,  some 
increase."  Dr.  Lemuel  F.  Woodward  of  Worcester,  whose 
observations  have  extended  over  more  than  thirty  years, 
believes  that  hawks,  owls,  eagles,  game  birds,  nighthawks, 
swallows,  warblers  and  thrushes  are  decreasing.  Col.  John 
E.  Thayer  of  Lancaster  writes  that  he  has  been  in  the  woods 
nearly  every  day  between  March  15  and  July  1  for  the  past 
eight  years.  He  says  that,  with  the  exception  of  four  spe- 
cies, birds  have  not  decreased  in  his  locality.  Mr.  Charles 
E.  Ingalls  of  East  Templeton,  who  has  had  a  large  experi- 
ence as  a  field  observer,  and  has  travelled  much  about  the 
State,  says  that  birds  are  decreasing  in  his  town,  county  and 
State.  He  says  a  gradual  decrease  has  been  apparent  for 
thirty  or  more  years,  accelerated  during  the  last  ten  years. 
Mr.  C.  E.  Stone  of  Lunenburg  believes  that  insectivorous 
birds  are  rather  on  the  increase.  *«  A  few  species,  notably 
the  game  birds,  are  not  as  plentiful  as  formerly." 

Hampshire  Count f/.  — I  have  received  no  report  from  any 
ornithologist  in  this  county,  so  present  the  reports  of  ob- 
servers in  whose  judgment  I  have  confidence.  Prof.  Wm. 
P.  Brooks  of  Amherst  writes :  *'  Should  say  birds  are  not 
decreasing  in  this  vicinity."  Dr.  H.  T.  Fernald,  also  of 
Amherst,  having  consulted  with  Prof.  R,  F.  Nelligan  in 
regard  to  game  birds,  believes  there  is  some  decrease,  but 
assigns  the  weather  as  one  cause. 
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Hampden  Courdy, — Mr.  Robert  O.  Morris  of  Spring- 
field says  that,  generally,  birds  are  not  decreasing  in  his 
vicinity.  He  speaks  of  a  decrease  in  owls,  hawks  and 
herons.  Mr.  F.  H.  Scott  of  Westfield  thinks  birds  are  not 
decreasing  there.  "  Some  years  ago  a  scarcity  of  some  of 
the  smaller  birds  was  apparent ;  recently  there  has  been  an 
increase  among  many.'' 

Herkshire  County,  —  Mr.  J.  M.  Van  Huyck  of  Lee  thinks 
birds  are  decreasing,  but  the  decrease  is  assigned  mainly  to 
the  larger  species ;  the  smaller  species  seemingly  are  on  the 
increase.  Hawks,  owls,  eagles,  game  birds  and  herons  have 
decreased  much,  according  to  his  observations. 

On  the  whole,  the  above-mentioned  observers  apparently 
have  not  seen  a  great  decrease  in  the  numbers  of  the  smaller 
birds  except  in  the  case  of  a  few  species ;  but  the  older 
observers  record  a  considerable  diminution  within  forty 
to  sixty  years  among  game  birds,  water-fowl  and  shore 
birds. 

My  own  experience  as  a  resident  of  the  suburbs  of 
Worcester  and  Boston,  if  taken  alone,  might  lead  me  to 
believe  that  the  smaller  native  birds  have  Mien  off  much 
within  the  last  thirty  years  throughout  the  State,  as  they 
certainly  have  in  those  cities ;  but  in  many  of  the  country 
districts  I  find  the  majority  of  the  smaller  species  still  in 
nearly  the  same  numbers  as  thirty  years  ago.  I  do  not  find 
small  birds  as  numerous  in  Plymouth  and  Bristol  counties, 
or  in  sections  of  Middlesex  County,  as  they  were  in  Worces- 
ter County  thirty  years  ago.  The  fertile  soil  of  Worcester, 
one  of  the  richest  agricultural  counties  in  the  world,  sup- 
ports more  birds  to  the  acre  than  the  sandy  soil  of  Plymouth 
and  Bristol  counties,  or  the  gravelly  hills  of  some  parts  of 
Middlesex.  The  large  number  of  cities  in  eastern  Massa- 
chusetts, with  their  ever-increasing  population  flooding  the 
surrounding  country,  must  have  had  a  seriously  restrictive 
effect  on  the  bird-life  of  this  section.  No  one  will  question 
the  fact  that  the  sum  of  bird-life  must  have  been  somewhat 
reduced  in  this  region  by  the  growth  and  expansion  of  the 
cities,  and  the  destructive  and  repellent  forces  which  radiate 
from  tbem  into  the  surrounding  country ;  but,  outside  of  a 
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certain  radius  from  each  city,  the  conditions  of  bird-life  still 
remain  much  the  same  (for  most  of  the  smaller  species)  as 
they  were  in  much  of  the  city  itself  forty  years  ago.     This 
may  be  illustrated  by  the  experience  of  Dr.  L.  F.  Wood- 
ward of  Worcester.     He  says  :  "I  am  confining  my  obser- 
vations of  bird-life  to  two  localities :  first,  my  home  in  the 
centre  of  the  city  of  Worcester ;  second,  the  grounds  and 
adjacent   country  about   the   Quinsigamond   Boat   Club   at 
Lake  Quinsigamond.     First,  the  city.     Thirty  years  ago, 
robins,  catbirds,  tree  swallows,  chipping  sparrows,  vireos 
and  summer  warblers  built  in  our  garden  ;    now,  nothing 
builds  about  the  site  of  the  house  but  the  robins  and  chip- 
ping sparrows.     For  three  years  no  young  robins  have  been 
raised  in  our  yard.     The  sparrows  either  destroy  the  nests, 
or  the  cats  get  the  birds.     The  chimney  swifts,  which  for- 
merly were  fairly  abundant  about  the  site,  are  very  much 
diminished,  also  the  nighthawk.     Second,  at  the  Quinsiga- 
mond boat  club  grounds  the  English  sparrows  were  abso- 
lutely exterminated  three  years  ago,  and  are  not  a  factor  in 
bird-life  in  that  particular  region.      The  birds  as  a  whole 
have  become  rather  more  numerous  and  much  tamer  than 
formerly.     The  white-breasted  swallows,  having  abundant 
house  accommodation,  have  increased,  but  this  year  have 
rather  decreased.     The  chimney  swifts,  once  quite  numer- 
ous, were  reduced  this  year  to  three  individuals.     Locally, 
the  thrasher,  veery  and  chewink  have  increased,  as  has  also 
the  field  sparrow.     The  whip-poor-wdll,  common  up  to  three 
years  ago,  has  practically  disappeared ;  and  the  king-bird, 
^f  which  we  have  always  had  several  pairs,  has  not  appeared 
on  our  grounds  this  year.     The  grackles  have  markedly  in- 
creased about  the  lake,  while  the  red-wings  have  diminished. 
^^^  purple  martin  disappeared  from  the  city  of  Worcester, 
so  far  as  I  know,  a  year  ago.     I  have  talked  with  several 
good  observers,  none  of  whom  has  seen  a  single  individual 
^f  this  species  this  year.     The  mourning  dove   probably 
"tested  at  the  lake  this  year,  as  I  have  seen  individuals  occa- 
wonally  during  the  spring  and  summer.     Thb  is  the  first 
wnie  I  have  seen  this  bird  for  nearly  twenty  years.     The 
spotted  sandpiper  has  diminished.     All  birds  have  been  pro- 
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tected  from  sparrows  and  cats,  but  not  from  grackles,  crows, 
blue  jays  and  other  wild  birds.  I  should  say  that  numer- 
ically the  birds  were  holding  their  own  in  that  particular 
locality,  but  tiiat  individual  species  fluctuated,  some  years 
particular  birds  being  numerous,  while  others  which  seem  to 
be  subjected  to  about  the  same  perils  are  rare." 

As  an  epitome  of  bird-life,  and  the  contracting  conditions 
affecting  it  in  the  city  and  country,  Dr.  Woodward's  report 
is  noteworthy.  The  main  causes  of  the  decrease  of  birds  in 
the  city  are  exhibited,  and  the  reduction  of  the  birds  in  the 
city  with  their  comparative  abundance  in  the  near-by  coun- 
try is  made  plain.  In  the  one  case  the  birds  were  subjected 
to  city  influences ;  in  the  other  they  were  protected  from 
them,  and  given  opportunity  for  breeding.  The  results  in 
the  latter  case  are  obvious.  A  notable  effect  of  the  June 
storms  of  1903  is  apparent  in  the  diminution  of  tree  swal- 
lows, the  extermination  of  the  martins,  and,  possibly,  also 
in  the  decrease  of  the  whip-poor-wills,  red-wings  and  king- 
birds. The  fluctuations  of  species  from  year  to  year  may 
be  owing  to  natural  causes  operative  everywhere,  or  to  the 
malign  influences  emanating  from  the  city  not  far  away. 
He  offers  no  explanation,  but  states  the  facts.  They  form 
the  text  for  a  treatise  on  bird  protection. 

In  the  development  of  our  civilization  there  have  been 
evolved  or  introduced  certain  influences  destructive  to  bird- 
life,  such  as  trolley  cars,  improved  firearms  and  the  English 
sparrow.  Taking  such  forces  into  consideration,  together 
with  the  growth  of  cities,  it  is  possible,  perhaps,  that  we 
now  have  fewer  of  the  smaller  native  birds  in  the  State  than 
forty  years  ago.  Many  of  the  larger  species  have  been 
decreasing  steadily.  Along  the  coasts  and  in  the  densely 
populated  regions,  game  birds,  many  shore  birds  and  some 
water-fowl  have  lessened  to  such  an  extent  that  they  are 
evidently  doomed  to  extermination,  unless  better  protected. 
So  far  I  must  agree  with  those  who  believe  that  our  birds 
are  being  extirpated.  But  we  must  guard  against  too  much 
pessimism.  It  is  quite  natural  to  remember  the  times  in 
our  youth  when  birds  were  very  numerous,  and  forget  the 
seasons  when   they  were  comparatively  few.     So  one  re- 
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members  the  cold  winters  and  severe  snowstonns  of  his 
childhood,  and  forgets  the  mild  seasons.  Similarly  it 
seems,  as  we  look  back,  that  we  had  many  tremendous 
flights  of  warblers  in  those  days,  but  the  records  show 
very  few. 

Mr.  Abbot  H,  Thayer  of  Monadnock,  N.  H.,  where  many 
of  the  repressive  forces  which  exist  in  eastern  Massachusetts 
are  almost  unknown,  who  takes  a  veiy  optimistic  view  of 
the  matter,  says  that  asking  the  public,  or  even  so-called 
ornithologists^  whether  they  find  birds  diminished,  is  as  de- 
ceptive in  its  results  as  a  look  at  the  telegraph  poles  along  a 
road.  Just  where  the  observer  stands  there  is  one  pole  or 
none,  while  a  glance  back  down  the  road  reveals  a  massed 
accumulation  one  against  another,  — all  due  to  perspective. 
One's  past,  he  says,  is  so  well  stocked  with  so  many  remem- 
bered sights  of  rare  and  beautiful  birds  that  only  a  very 
philosophical  mind  can  escape  the  impression  that  birds 
were  formerly  constantly  in  sight,  whereas  one  really  saw 
few  in  some  seasons,  as  is  the  case  to-day. 

Lest  the  conditions  in  Massachusetts  regarding  the  smaller 
birds  might  prove  exceptional,  and  the  results  of  the  inves- 
tigation misleading,  the  inquiry  has  been  extended  somewhat 
into  other  populous  States  of  the  Atlantic  seaboard.  The 
reports  seem  to  indicate  that  with  some  exceptions  the 
smaller  birds  are  not  generally  decreasing  in  numbers  in 
those  States.  Extracts  from  reports  of  some  of  the  most 
competent  observers  are  given  below. 

Mr.  C.  J.  Pennock,  ornithologist  to  the  Pennsylvania 
State  Board  of  Agriculture,  says  that  birds  are  probably  de- 
creasing, but  not  to  any  great  extent,  except  a  few  species. 
He  mentions  the  dickcissel,  purple  martin,  ruffed  grouse 
and  bob- white  as  species  that  have  been  decreasing  for  many 
years,  and  the  house  wren  as  increasing  in  his  locality 
(Eennet  Square,  Pa.). 

Mr.  Frank  M.  Chapman,  assistant  curator  of  the  depart- 
ment of  birds  in  the  American  Museum  of  Natural  Histoiy, 
writes  from  his  home,  Englewood,  N.  J. :  **  Birds  remain 
about  the  same,  except  bobolinks,  which  have  been  exter- 
minated locally ;  the  larger  hawks  and  owls,  which  decrease 


450  BOARD   OF  AGRICULTUEE.    [Pub.  Doc. 

with  the  disi^peaiance  of  the  woodland  ;  game  birds,  includ- 
ing doves  and  wild  fowl ;  eave  or  cliff  swallows,  which  have 
disappeared  locally  as  breeders;  and  tree  swallows,  which 
are  possibly  less  abundant  as  migrants." 

President  Theodore  Roosevelt,  who  is  an  accurate  observer 
of  animal  life,  writes  from  his  home  on  Long  Island,  N.  Y. : 
**  Here  at  Oyster  Bay  my  observations  have  gone  over  thirty- 
one  years.  During  that  time  I  do  not  believe  there  has  been 
any  dinunution  in  the  number  of  birds,  as  a  whole.  Quail 
and  woodcock  are  not  as  plentiful  as  they  were ;  I  am  in- 
clined to  think  that  la^t  winter  may  have  been  hard  on  quail 
around  here.  But,  on  the  other  hand,  there  are  one  or  two 
other  wild  birds  that,  I  think,  have  increased  in  numbers." 
Later  he  wrote,  in  response  to  an  inquiry  regarding  the 
shore  birds  :  '*  During  my  time  there  have  never  been  any 
but  scattering  shore  birds  in  my  neighborhood  on  the  north 
shore  of  Long  Island,  and  there  are  now  as  many  of  these 
as  there  ever  were.  During  the  same  period  there  has  been 
a  great  diminution  in  the  shore  birds,  once  so  plentifiil,  in 
the  Great  South  Bay  on  the  south  shore  of  Long  Island ;  as 
I  happen  to  know,  because  my  uncle  lives  there." 

Mrs.  Mabel  Osgood  Wright  of  Fairfield,  Conn.,  says  that, 
speaking  locally  for  Fairfield  and  ten  miles  inland,  some 
species  have  decreased,  others  have  held  their  own.  The 
great  homed  owl  is  nearly  extinct.  Wood  ducks  have  be- 
come very  rare  within  ten  years ;  also  mourning  doves ; 
scarlet  tanagers  and  shore  birds  in  general  have  decreased. 

Mr.  E.  Hart  Geer,  secretary  of  the  Connecticut  Commis- 
sion of  Fisheries  and  Game,  writes  that  shore  birds  have 
decreased  gi'eatly,  and  that  river  ducks  have  decreased  every 
year.  He  says  there  was  as  good  a  flight  during  the  £ei11 
of  1904  as  was  consistent  with  the  <^  extermination  due  to 
unrestricted  shooting." 

Mr.  Harry  Hathaway  writes  from  Providence,  R.  I. :  "The 
shore  birds,  game  birds,  hawks  and  owls  are  decreasing  in 
the  State  generally,  but  no  appreciable  decrease  is  occurring 
in  other  species,  and  some  few  species  are  increasing  in  num- 
bers." He  says  that  a  fair  estimate  of  the  decrease  of  the 
birds  named  would  be  one-half  in  fifteen  years,  but  that  this 
may  be  too  large,  as  his  observations  have  been  «*  locally 
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restricted."  Hawks  and  owls  have  been  driven  off,  he  says, 
bj  the  removal  of  their  nesting  sites.  This  was  very  evi- 
dent after  the  coal  strike  in  the  spring  of  1902,  when  much 
wood  was  cut.  A  law  passed  by  the  Legislature,  offering  a 
bounty  on  hawks,  owls  and  crows,  also  has  had  some  effect. 

Mr.  Abbot  H.  Thayer  of  Monadnock,  N.  H.,  writes: 
*'Ever  since  Hornaday's  announcement  I  have  done  my  best 
to  know  the  truth  about  this  region.  Now,  nearly  fifty  years 
later  than  when  I  first  knew  Keene,  N.  H.,  every  wet  spot 
has  the  same  red-winged  blackbirds,  .  .  .  every  mowing 
its  bobolinks,  and  all  the  village  birds  are  as  abundant  in  a 
general  way  as  forty-eight  years  ago.  ...  I  believe  that 
the  only  species  that  have  suffered  any  significant  change 
are  the  passenger  pigeon,  upland  plover  and  wood  duck ; 
also  the  ruffed  grouse  and  the  bobolink  (as  I  am  told,  not 
as  I  notice  here)."  The  upland  plover  he  regards  as  near- 
ing  extinction,  and  the  purple  martin  as  occupying  fewer 
bird-houses  than  formerly. 

Dr.  G.  H.  Perkins  of  the  University  of  Vermont,  ento- 
mologist of  the  Vermont  State  Experiment  Station,  Burling- 
ton, writes:  **I  think,  on  the  contrary,  many  birds  are 
increasing.  Birds  are  well  protected,  and  I  think  few  are 
intentionally  killed  in  the  State.  I  should  say  there  has 
been  no  decrease,  as  a  whole.  Going  back  fifty  years  ago, 
if  accounts  are  to  be  trusted,  the  wild  pigeon  and  some 
others  were  more  abundant  than  of  late.  Swallows,  swifts, 
song  sparrows,  robins,  bluebirds,  redstarts,  vireos,  white- 
crowned  sparrows,  bobolinks,  many  warblers,  meadowlarks, 
downy  and  hairy  woodpeckers  and  creepers  do  not  seem  to 
decrease,  if  not  increasing." 

Mrs.  Elizabetii  B.  Davenport  of  Brattleboro,  Vt.,  says 

that  birds   are   not   decreasing,  as  a  whole.     Grouse   are 

reported  less  in  number,  the  martins  are  decimated  and  the 

house  wrens  are  sadly  decreasing. 

It  is  -fair  to  conclude,  from  all  the  foregoing,  that  with 

the  smaller  species  the  natural  balance  of  bird-life  is  now 

fairly  constant  in  Massachusetts  and  the  neighboring  States, 

and  that  the  decrease  will  be  found  mainly  among  those 

species  that  are  most  hunted. 
It  now  remains  to  take  up  separately  those  families  of 
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birds  which  are  reported  as  diminishing  in  Massachusetts, 
that  we  may  see  what  species  most  need  protection.  While 
it  is  difficult  to  get  accurate  reports  regarding  birds  as  a 
whole,  those  regarding  particular  species  are  more  readily 
obtained.  Such  reports  are  the  more  valuable,  as  they  indi- 
cate just  where  protection  is  needed. 

Birds  reported  as  Dimixishixo  in  Numbers. 

Family  Podicipidce.  —  Grebes. 

This  includes  the  birds  commonly  known  as  dippers,  water 
witches,  etc.  This  family  and  the  one  following  seem  to  be 
of  comparatively  little  economic  importance  so  &r  as  the 
farmer  is  concerned,  as  the  birds  composing  them  get  their 
food  almost  entirely  from  the  water.  The  pied-billed  grebe 
undoubtedly  once  bred  in  suitable  places  about  the  inland 
bodies  of  water  in  this  State ;  it  is  now  known  to  breed  in 
very  few  localities  east  of  the  Connecticut  River.  It  has 
been  driven  away  from  at  least  three  localities  in  Massachu- 
setts in  the  last  few  years.  It  is  still  fairly  common  in  the 
migrations  on  many  of  the  ponds  and  rivers  in  the  interior 
of  the  State,  but  seems  to  have  decreased  greatly  on  the 
rivers  of  eastern  Massachusetts,  where,  although  its  flesh  is 
of  little  value,  it  is  pursued  and  shot  whenever  it  appears. 
This  grebe  might  have  been  able  to  dive  quickly  enough  (at 
the  flash)  to  escape  the  charge  of  the  flint-lock  gun,  but 
with  the  modern  breech  loader  at  close  range  it  has  no 
chance.  The  horned  grebe  also  probably  once  bred  here, 
but  is  now  seldom  seen  except  in  migrations  or  in  the  win- 
ter. Along  the  coasts  the  grebes  are  quite  well  able  to  take 
care  of  themselves,  and,  as  they  now  breed  mainly  fiir  to 
the  north,  where  they  are  little  disturbed  by  man,  our  three 
species  seem  about  as  common  as  ever  on  the  coast  in  their 

migrations. 

Family  Gavidm.  —  Loons. 

Loons,  no  doubt,  once  bred  commonly  in  the  more  retired 
ponds  ov«r  a  great  part  of  the  State.  Thirty  years  ago  they 
were  not  rare  in  the  breeding  season  in  the  northern  part 
of  Worcester  County,  where  they  were  observed  to  nest  at 
different  localities  by  Messrs.  C.  E.  Ingalls  and  C.  £.  Bai- 
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ley.  I  am  not  aware  that  they  now  nest  anywhere  in  the 
State.  No  doubt  they  would  have  been  driven  from  the 
interior  of  the  State  long  ago,  had  they  not  been  well  able 
to  take  care  of  themselves  by  diving.  They  are  still  to  be 
seen  in  the  migrations  in  most  of  the  larger  and  more  re- 
mote bodies  of  water,  and  seem  to  maintain  their  numbers 
along  the  coast,  as  does  also  the  red-throated  loon. 

Family  Laridoe.  —  Gulls  and  Tema, 

Certain  of  these  birds  were  once  very  abundant  in  the 
breeding  season  on  Long  Island  Sound,  and  bred  also  in 
suitable  islands  all  along  the  Massachusetts  coast.  Miss 
Katharine  P.  Loring  of  Prides  Crossing,  Beverly,  writes 
that  about  forty  years  ago  there  were  large  numbers  of 
"  gulls  ^  in  spring  at  Gooseberry  Island  and  Eagle  Island 
off  the  Beverly  shore,  and  that  these  islands  were  "covered 
with  their  eggs."  The  birds  referred  to  were  probably 
terns,  or  **  mackerel  gulls,**  as  they  are  called  locally.  The 
Arctic  and  roseate  terns  are  both  recorded  as  breeding  at 
Beverly  and  Ipswich  as  late  as  1846  and  1869  respectively.* 
These  terns,  together  with  the  common  and  least  terns  and 
the  laughing  gull,  bred  abundantly  along  our  coast  as  late  as 
the  early  part  of  the  nineteenth  century.  They  were  grad- 
ually driven  off  the  breeding  grounds  by  eggers.  In  the 
decade  before  1890  the  demand  for  the  plumage  of  gulls  and 
terns  for  millinery  purposes  became  so  great  that  they  were 
menaced  with  extermination.  Mr.  Greo.  H.  Mackay  says 
that  he  has  been  informed  that  one  party  of  gunners  killed 
no  less  than  ten  thousand  of  these  birds  on  Muskeeget 
bland  in  one  year.  Since  then  IVIr.  Mackay,  who  was  for 
years  a  member  of  the  committee  on  bird  protection  of  the 
American  Ornithologists'  Union,  has  succeeded  in  securing 
protection  for  the  birds  breeding  on  this  and  other  islands, 
as  a  result  of  which  they  have  increased  enormously.  He 
says  that  they  are  now  more  abundant  than  at  any  time  for 
many  years.  The  least  tern,  or  sea  swallow,  however, 
which  was  formerly  abundant,  but  was  one  of  the  chief 
rictims  of  the  milliners,  has  not,  he  says,  shared  in  this  in- 

*  *'  Birds  of  Massachusetts/'  Howe  and  Allen,  p.  27. 
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crease,  and  is  now  comparatiyely  rare.  The  herring  gull 
probably  once  bred  here,  and  still  breeds  on  the  Maine 
coast.  This  bird  is  as  wary  as  a  crow  while  here,  and,  if 
protected  on  its  breeding  grounds,  it  is  likely  to  maintain 
its  full  numbers.  It  is  seen  here  now  mainly  in  fall,  winter 
and  spring.  Probably  no  sea  birds  other  than  the  laughing 
gull  and  the  terns  above  mentioned  now  breed  in  Massachu- 
setts, although  gannets,  cormoitints  and  other  species  are 
seen  along  the  coasts  in  migration. 

Family  AncUidce.  —  Duc1c»y  Geese  and  Swans. 

This  family  contains  a  large  number  of  beautiful  and 
gi-aceful  birds,  known  generally  as  wild-fowl  or  water-fowl. 
They  form  coUectively  one  of  the  most  valuable  natural 
assets  of  any  country.  Many  species  are  unexcelled  as 
food,  and,  if  properly  protected,  they  will  continue  an  an- 
nual source  of  food  or  income  to  a  considerable  proportion 
of  the  rural  population.  Their  presence  on  the  waters  or  in 
their  peculiar  flight-formations  adds  a  certain  charm  to  any 
landscape.  Their  sonorous  cries  and  calls  speak  of  the 
freedom  of  the  wilderness.  Were  they  extinct,  how  we 
should  miss  the  call  of  the  wild  geese  in  the  spring,  and  the 
sight  of  their  wedge-shaped  flocks  sweeping  across  the  sky ! 
Yet  we  are  strenuously  endeavoring  to  extirpate  them. 
The  wild  swans  are  gone ;  only  a  few  wanderers  have  been 
recorded  as  shot  in  the  State  during  the  last  quarter  of  the 
past  century ;  their  occurrence  here  now  may  be  regarded 
as  merely  accidental. 

Tlie  Geese  (Subfamily  Anserinas).  —  The  lesser  snow 
goose  is  probably  the  white  goose  that  was  once  so  abun- 
dant in  Massachusetts  Bay  and  on  Cape  Cod,  according  to 
the  tales  of  the  early  settlers.  It  is  now  so  rare  as  to  be 
regarded  as  merely  an  accidental  visitor,  and  I  am  not  aware 
of  any  very  recent  capture  of  this  bird  in  Massachusetts. 

The  Canada  goose,  although  still  a  common  migrant,  has 
decreased  in  numbers  within  my  recollection.  Mr.  Elbridge 
Gerry  of  Stoneham,  who  has  been  a  market-hunter  for 
nearly  seventy  years,  says  there  were  a  hundred  geese  in 
his  boyhood  days  to  one  now ;   and  yet  he  believes  that 
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more  are  being  killed  now  than  ever  before,  on  account  of  the 
use  of  trained  live  decoys.  This  bird,  though  once  breed- 
ing here,  now  breeds  mainly  north  of  the  United  States. 
According  to  Mr.  William  Brewster,  it  is  now  protected  on 
its  breeding  grounds  on  the  island  of  Anticosti.  This 
island,  some  forty  miles  in  length,  is  studded  with  numer- 
ous ponds,  where  the  geese  can  now  breed  unmolested. 
This  protection,  together  with  the  extreme  wariness  the  birds 
have  acquired,  may  account  in  part  for  their  having  held 
their  numbers  so  well  in  their  flights  along  our  coast  for  the 
last  twenty  years.  Fifty  to  seventy  years  ago  the  geese 
often  flew  very  low  over  the  country,  and  sometimes  they 
alighted  in  pastures  and  corn  fields ;  now  they  usually  fly 
high,  and  seldom  alight  except  on  some  sheet  of  water. 
Mr.  >Iackay  believes  that  the  Canada  geese  are  not  now 
decreasing  at  Nantucket. 

The  Brant  goose,  which  was  once  remarkably  abundant  all 
along  our  shores,  was  very  conmtion  some  seasons  in  migr^ 
tion  at  Chatham  and  some  other  points  on  Cape  Cod  up  to 
the  latter  part  of  the  last  century,  but  rare  elsewhere.  I 
am  informed  by  Mr.  Elbridge  Gerry  that  Brant  are  now 
rare  even  there,  in  comparison  with  their  former  numbers. 

These  are  probably  the  only  three  species  of  geese  that 
were  ever  abundant  in  JVIassachusetts. 

The  Bay  and  Sea  Diicks  (Subfamily  FuliguUruE) , —^ 
Ducks  are  divided  into  three  subfamilies,  bay  and  sea  ducks, 
river  and  pond  ducks,  and  mergansers  or  sheldrakes. 

The  first  subfamily,  the  bay  and  sea  ducks,  is  composed 
of  birds  that  find  their  food  by  diving.  These  birds  breed 
mainly  in  the  fkr  north,  where,  excepting  the  eiders,  they 
are  not  much  molested.  They  can  usually  keep  well  away 
from  the  shore,  and  can  escape  the  gunner  by  diving  and 
swimming  under  water,  as  well  as  by  flight.  Most  of  them 
are  not  highly  esteemed  as  food,  on  account  of  their  fishy 
flavor,  and  for  these  reasons  they  have  on  the  whole  main- 
tained their  numbers  better  than  any  other  ducks.  One 
species,  however,  the  ruddy  duck,  which  habitually  feeds  in 
small  ponds  near  the  sea,  has  decreased  very  rapidly  of  late. 
They  once  bred  in  Massachusetts.     Thirty  years  ago  they 
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were  very  common  migrants ;  now  they  are  seldom  seen. 
In  1878  I  found  them  abundant  in  Florida ;  in  1899  I  did 
not  see  a  single  bird  there,  though  it  was  a  good  season  for 
ducks  of  all  kinds.  They  are  now  the  object  of  special  per- 
secution, and  have  been  for  twenty  years  or  more.  Their 
price  in  the  market  has  quadrupled.  Unless  something  effec- 
tive is  don.e  for  their  protection,  they  are  likely  to  follow  the 
species  already  extirpated.  The  scoters  or  surf  ducks,  called 
coots  by  the  gunners,  although  perhaps  decreasing  slightly, 
appear  to  be  nearly  as  abundant  as  they  have  been  within 
the  memory  of  people  now  living.  Mr.  Gerry  says  they 
are  nearly  as  plentiful  as  ever  along  the  coast ;  Mr.  Mackay 
has  studied  the  sea  birds,  wild-fowl  and  shore  birds  for 
many  years.  He  has  visited  the  Boston  markets  at  least 
twice  each  week  during  the  season,  and  carefully  noted  what 
birds  were  on  sale  there.  He  has  spent  much  time  on  Nan- 
tucket and  the  adjacent  islands,  both  in  the  shooting  and 
breeding  seasons.  His  opinion  on  this  subject  is  therefore 
of  the  greatest  value.  He  says  that  surf  ducks  and  eider 
ducks  seem  to  hold  their  own  generally,  especially  about 
Nantucket.  He  believes  the  white- winged  scoter  has  dimin- 
ished very  little.  The  American  scoter  he  has  never  known 
to  be  plentiful,  but  apparently  it  has  decreased  to  some  extent. 

The  old  squaw  is  still  very  common,  and  no  decrease  is 
noted  by  any  one.  Mr.  Mackay  regards  it  as  very  abun- 
dant. The  bufflehead  is  still  common  along  the  coast,  but 
has  been  driven  out  to  some  extent  from  many  ponds  and 
rivers  in  the  interior,  where  it  is  not  so  common  as  fonnerly 
in  the  migrations.  The  golden-eye  or  whistler  is  also  still 
common  on  the  coast. 

The  greater  scaup  duck,  blackhead  or  bluebill  was  once  very 
abundant  in  Massachusetts  waters.  The  scaup  decreased 
rapidly  off  the  Massachusetts  coast,  until  they  became  rather 
rare  a  few  years  ago.  Mr.  Mackay,  however,  says  they  are 
now  becoming  common  at  Nantucket,  and  Mr.  Hoffinan  rates 
them  as  common  migrants.* 

The  lesser  scaup,  raft  duck,  little  blackhead,  or  bluebiU, 

*  "  A  ^ide  to  the  birds  of  New  England  and  New  York,"  Ralph  Hoffman, 
p.  299.      ' 
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as  it  is  known  among  the  gunners,  was  once  one  of  the 
most  abundant  of  all  ducks  along  the  Atlantic  seaboard. 
Ranging  to  middle  or  southern  Florida  in  winter,  it  is  ex- 
posed to  the  gunners  all  along  the  coast.  It  has  decreased 
more  than  some  other  bay  ducks,  —  perhaps  for  this  reason. 
I  found  it  in  northern  Florida  in  1878,  the  most  abun- 
dant water-fowl  I  have  ever  seen.  At  that  time  great 
* '  rafts  "  of'  these  ducks,  at  least  a  mile  in  length,  were  seen 
on  Indian  River.  When  a  boat  approached  one  of  these 
great  masses  of  birds,  those  nearest  the  boat  would  rise  and 
fly  over  the  flock,  making  one  continuous  roar  of  wings  as 
the  boat  approached.  While  crossing  Lake  George  on  a 
steamer^  the  remarkable  spectacle  was  witnessed  of  a  sheet 
of  water  dotted  all  over  with  these  ducks  as  far  as  the  eye 
could  see.  In  1899  in  the  same  region  there  were  still 
some  large  flocks,  but  I  estimated  that  the  birds  had  dimin- 
ished fully  75  per  cent.  The  lesser  scaup  is  now  growing 
rare  in  this  State.  Redheads  and  canvasbacks  have  never 
been  recorded  as  generally  common  in  Massachusetts.  Mr. 
Mackay  says  that  more  redheads  were  seen  at  Nantucket  in 
the  winter  of  1903-04  than  for  many  years. 

The  P<md  and  River  Ducks  (^Subfamily  Anatince). — 
Mr.  Hoffman  says:  *'  Seven  species  belonging  to  this  divi- 
sion occur  regularly  in  eastern  New  York  and  New  England. 
All  but  one,  however,  are  now  so  rare  that  the  ordinary  ob- 
server will  hardly  come  across  them."  *  This  is  indeed  true 
in  regard  to  Massachusetts.  In  the  course  of  this  inquiry 
only  one  observer  reported  these  ducks  as  holding  their 
own  ;  all  others  reported  them  as  decreasing.  These  birds 
may  be  distinguished  from  the  bay  and  sea  ducks  by  the  fact 
that  they  do  not  dive  for  their  food,  but  take  their  food  from 
the  bottom  in  shallow  water  by  putting  their  heads  under. 
They  are  more  distinctly  fresh-water  ducks  than  the  bay 
and  sea  ducks,  and  are  more  exposed  to  the  gunners  by 
reason  of  their  feeding  in  shallow  water  and  usually  near 
shore.  No  doubt  our  ponds,  marshes  and  streams  once 
swarmed  with  these  ducks  during  the  migrations,  and  it  is 

*  "A  guide  to  the  birds  of  New  England  and  New  York,"  Ralph  Hoffman, 
p.  301. 
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not  improbable  that  some  of  them  bred  here,  as  the  wood 
duck  and  black  duck  still  do  to  some  extent. 

The  wood  duck,  the  most  beautiful  of  all  ducks,  once  bred 
abundantly  throughout  New  England.  In  Massachusetts  it 
has  been  growing  rarer  near  the  coast  for  years,  but  has 
been  fairly  common  in  ports  of  most  of  the  inland  counties 
until  the  latter  part  of  the  last  century.  In  this  inquiry  no 
questions  were  asked  regarding  the  wood  duck,  but  informa- 
tion comes  from  Berkshire,  Worcester,  Essex,  Middlesex, 
Norfolk,  Plymouth  and  Bristol  counties  that  this  bird  is  rap- 
idly decreasing,  or  gone.  Fourteen  observers  speak  of  the 
bird  as  follows :  extinct,  three ;  nearing  extinction,  five ; 
decreasing,  three ;  decreasing  until  the  last  two  years,  one; 
holding  their  own,  two.  Some  of  these  reports  come  from 
regions  where  the  wood  duck  has  always  been  a  common 
bird.  In  other  sections  its  absence  has  now  ceased  to  at- 
tract notice.  My  own  experience  with  the  wood  ducks 
seems  to  indicate  that  they  are  decreasing  rapidly.  A  few 
years  ago  they  were  oceasionally  seen  in  small  flocks  during 
the  breeding  season  ;  this  year  I  saw  but  one  in  the  migra- 
tions at  Concord.  This  bird,  a  fine  male,  was  comparatively 
tame,  and  I  might  have  shot  him  on  three  different  occa- 
sions. He  was  finally  killed  by  a  gunner.  This  species  is 
not  so  wary  as  many  other  ducks.  It  often  haunts  small 
streams  and  ponds  which  can  be  shot  across.  YHiere  gun- 
ners find  a  fiunily  of  these  birds,  it  is  not  very  diflicult  for 
them  to  get  ev^ry  one.  Mr.  fklwin  R.  Lewis,  one  of  the 
bird  commissioners  of  Rhode  Island,  wrote  me  from  West- 
erly, on  Dec.  19,  1904,  that  wood  ducks  had  been  only  oc- 
casionally seen  that  year,  and  that  he  knew  of  only  ten  of 
these  birds  having  been  killed  during  the  season.  In  1901 
Dr.  A.  K.  Fisher  of  the  United  States  Biological  Survey 
predicted  that  the  wood  duck  and  the  woodcock  would 
become  extinct,  unless  better  protected.*  This  prediction 
now  seems  in  a  &ir  way  to  be  realized,  so  fiir  as  wood  ducks 
breeding  in  Massachusetts  are  concerned. 

The  American  widgeon  or  baldpate  was  formerly  seen 

*  **  Two  yanishing  game  birds,"  A.  K.  Fisher,  Year  Book  of  the  Department 
of  Agriooltore  for  1901,  published  in  1902. 
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qaite  generally  in  small  flocks  on  the  interior  waters  of  New 
England.  It  is  now  believed  to  be  either  uncommon,  rare, 
or  wanting  eveiywhere  in  Massachusetts  except  possibly  in 
the  Connecticut  valley  and  along  the  coast  in  some  seasons  ; 
but  Mr.  Mackay  regards  it  as  not  uncommon  on  Nantucket. 

The  black  duck  has  feUen  off  very  much  in  numbers,  but 
it  is  the  only  river  duck  that  still  may  be  regarded  as  gen- 
erally common  in  the  State.  Mr.  Gerry  says  that  the  number 
of  black  ducks  seen  now  is  about  one-tenth  of  one  per  cent 
of  the  number  that  were  here  seventy  years  ago,  and  that 
they  have  been  decreasing  ever  since  that  time.  He  says 
he  killed  sixty-six  black  ducks  in  two  mornings  in  Spot 
Pond,  Stoneham,  about  fifteen  years  ago,  and  that  the  ducks 
there  are  increasing  now  under  the  protection  of  the  Met- 
ropolitan Park  Commission,  but  that  in  the  ponds  outside 
of  the  park  there  are  practically  no  ducks  now.  Black 
ducks  leave  the  salt  water  at  night,  going  to  the  springs  for 
&esh  water  when  the  ground  is  frozen.  They  have  been 
greatly  decreased  by  night-shooting,  but  they  have  now  be- 
come very  shy,  and  usually  hide  in  the  reedy  sloughs,  or, 
when  in  ponds  or  on  salt  water,  keep  well  away  from  the 
shore  during  the  day.  There  seems  to  have  been  a  slight 
increase  of  these  birds  within  a  year,  and  a  good  flight  in 
some  sections  in  the  fitU  of  1904. 

The  mallard  has  been  generally  rare  in  the  State  for  many 
years.  Mr.  Arthur  Curtis  Dyke  of  Bridgewater  regards  it 
now  as  being,  next  to  the  black  duck,  the  most  common 
there.  Mr.  Lewis  reports  an  increase  of  mallards  in  1904 
in  Rhode  Island.  The  shoveler  is  very  rare,  and  the  gad  wall 
also  rare,  although  said  to  have  been  once  not  uncommon. 
The  pintail  may  now  be  considered  a  rare  bird  in  most  of 
Massachusetts,  where  within  thirty-five  years  it  was  com- 
monly seen  in  small  flocks.  The  blue- winged  teal  was  a  com- 
mon migrant  in  the  State  up  to  within  thirty  years,  being 
found  in  large  flocks  in  the  small  ponds  and  streams.  Mr. 
Gerry  says  that  fifteen  to  forty  years  ago  he  killed  blue- 
winged  teal  nearly  every  morning,  in  the  season,  at  Spot 
Pond,  which  is  only  about  seven  or  eight  miles  from  Boston. 
He  has  seen  about  two  hundred  birds  in  a  flock  at  Plymouth, 
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and  has  been  informed  that  a  boy  killed  eighty-four  in  one 
day  within  twenty  years  at  Sandwich.  Now  the  teal  are 
nearly  all  gone,  although  there  was  a  small  flight  in  the  fall 
of  1904.  In  September  a  flock  of  fourteen  birds  passed 
me  three  times  on  the  Conbord  River.  They  were  fired  at 
several  times,  and  that  was  the  last  I  saw  of  them.  I  have 
not  seen  so  many  in  a  flock  for  years.  Occasionally  a  small 
flight  like  this  is  seen  in  the  fall,  but  very  few  ever  come 
back  in  the  spring.  Mr.  Mackay  says  that  until  1904  prob- 
ably not  forty  blue-winged  teal  have  been  seen  on  Nantucket 
in  fifteen  years. 

Green-winged  teal,  Mr.  G^rry  says,  were  formerly  very 
plentiful,  but  he  has  not  seen  one  now  for  five  years.  In 
1870  my  predecessor,  Mr.  E.  A.  Samuels,  regarded  this  bird 
as  ^*  quite  abundant "  *  in  the  spring  and  autumn  migrations 
in  New  England.  Now  it  is  rare,  and  seems  to  be  going  out. 
I  have  not  seen  one  in  Massachusetts  for  years.  Mr.  Mac- 
kay says  it  was  formerly  common  but  is  now  very  rare. 

The  Mergansers  (Subfamili/  Merginm). — The  mergansers, 
sheldrakes  or  fish  ducks  are  still  not  uncommon,  the  red- 
breasted  merganser  being  abundant  off*  the  coast  in  the  migra- 
tions. These  birds  are  expert  divers,  breed  far  north,  and 
most  of  them  do  not  go  f&r  south.  They  are  well  able  to  take 
care  of  themselves.  The  American  merganser,  goosander 
or  pond  sheldrake  was  formerly  very  common  on  ponds  and 
rivers,  and  once  bred  in  the  State.  It  is  still  common  in 
winter  along  the  Connecticut.  The  hooded  merganser,  once, 
like  the  wood  duck,  very  conmion,  is  growing  rare,  and  is 
now  the  rarest  of  the  mergansers. 

Family  Ardeid(B.  —  Herons. 

It  seems  probable  that  herons  are  decreasing  in  many 
localities.  Thirty-five  persons  report  them  as  decreasing, 
twelve  report  them  as  unchanged  in  numbers,  and  five  state 
that  night  herons  are  increasing.  My  own  experience, 
together  with  that  of  others  in  whose  judgment  I  have  great 
confidence,  seems  to  indicate  that,  in  general,  these  birds  are 
not  now  decreasing  rapidly.     The  law  passed  in  1904  giving 

•  **  Birds  of  New  England,"  E.  A.  Samuels,  p.  493. 
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them  protection  was  no  doubt  necessary  to  their  preserva- 
tion, as  their  size  alone  dooms  them  to  constant  persecution. 

The  least  bittern  keeps  very  closely  hidden  in  the  mead- 
ows or  swamps  and  is  seldom  seen  by  the  ordinary  observer. 
While  it  probably  has  been  driven  out  of  many  localities  by 
the  draining  of  meadows,  I  hear  its  note  in  suitable  places 
quite  as  often  as  I  did  when  a  boy. 

The  green  heron  has  grown  less  common  where  boys  or 
foreigners  do  much  shooting ;  elsewhere  it  probably  does  not 
vary  much  in  numbers,  except  where  the  trees  or  shrubs  in 
which  it  breeds  are  cut  away.  In  the  localities  which  I 
have  frequented  this  year,  however,  it  has  been  less  com- 
mon than  usual. 

The  American  bittern  was  driven  out  of  many  of  its 
breeding  places  last  year.  Breeding  birds  have  disappeared 
from  a  certain  locality  in  Wareham  where  they  were  for- 
merly seen.  This  was  probably  due  to  shooting.  On  the 
other  hand,  they  were  more  common  along  the  river  in 
Concord  this  year  than  last.  On  the  whole,  the  bittern 
seems  to  be  holding  its  own  fairly  well,  excepting  near  the 
cities. 

The  great  blue  heron  no  doubt  formerly  bred  abundantly 
in  some  localities  in  Massachusetts.  In  September,  1874, 
I  saw  what  seemed  to  be  a  nest  of  this  species  in  North 
Brookfield ;  but  I  know  of  no  recent  record  of  its  breeding 
in  the  State,  and  it  was  probably  driven  out  long  ago.*  It 
visits  us  regularly  in  the  migrations,  and  takes  care  of  itself 
so  well  that  few  except  immature  birds  are  shot.  In  my 
own  experience  this  species  has  not  diminished  greatly  of 
late,  but  I  saw  fewer  birds  this  year  than  last.  Many  other 
observers,  however,  are  very  positive  that  the  great  blue 
heron  is  steadily  diminishing  in  numbers,  despite  the  law 
recently  enacted  protecting  all  herons  at  all  times  in  Massa- 
chusetts. Mr.  Gerry  says  they  are  few  along  the  coast,  in 
comparison  with  the  numbers  formerly  seen.  About  thirty 
years  ago  he  saw  between  thirty  and  forty  at  once  feeding 
at  Wellfleet. 

•  Since  the  above  was  written  I  have  been  told  by  Mr.  J.  A.  Farley  that  a 
single  nest  of  this  species  has  been  found  recently  in  the  State  by  Mr.  G.  E.  Bailey. 


462  BOARD   OF   AGRICULTURE.    [Pub.  Doc. 

The  black-crowned  night  heron  has  certainly  been  driven 
out  from  three  inland  localities  where  I  formerly  knew  it  to 
breed.  The  birds  were  persecuted  by  egg-hunters  and  gun- 
ners, so  that  they  were  forced  to  change  their  breeding  grounds 
nearly  every  year ;  and  finally  they  were  killed  or  scattered, 
so  that  these  heronries  exist  only  as  memories  of  the  pas^t. 
The  birds  have  persisted,  however^  along  the  coast,  and 
some  of  their  heronries  are  now  protected.  All  other  herons 
besides  those  mentioned  above  are  regarded  as  accidental  in 
Massachusetts. 

Family  HaUidoe.  — RaiU^  GaUinules  and  Coots. 

These  birds,  particularly  the  rails,  are  rather  secretive, 
and  ordinarily  are  seldom  seen  in  this  region.  Their  habits 
protect  them.  The  gallinules  are  not  known  ever  to  have 
been  conmion.  The  coots,  the  least  secretive  of  the  fisunily, 
probably  have  decreased,  while  the  rails  seem  to  hold  their 
own  except  where  driven  out  by  floods  or  the  draining  of 
meadows.  They  are  probably  overlooked  by  most  gunners. 
Only  a  few  observers  report  on  them  at  all ;  these  find  them 
al>out  the  same  as  ever,  except  Mr.  Edward  A.  Bangs,  who 
says :  *^  On  occasional  trips  to  the  Sudbury  marshes  at 
Wayland  it  seems  to  me  t^t  the  ducks,  rails,  herons, 
etc.,  have  almost  disappeared." 

Order  Limicolce. 

Shore  Birds,  —  Only  twelve  of  the  forty-two  species  of 
shore  birds  known  to  inhabit  the  State  or  migrate  through 
it  can  now  be  regarded  as  at  all  common.  Three  species 
are  uncommon ;  fourteen,  rare.;  and  the  rest  merely  acci- 
dental or  casual.  Most  of  those  now  considei^ed  common 
were  formerly  very  abundant,  as  were  also  some  which  are 
now  rare.  Nearly  all  the  larger  species  are  now  either  un- 
common, rare  or  casual.  Some  of  them  are  nearly  extir- 
pated or  driven  off  our  coasts.  A  few  of  the  accidental 
species  never  were  common  here,  but  the  others  probably 
were.  The  common  smaller  species  have  been  saved  from 
total  destruction,  some  by  their  small  size,  which  makes 
shooting  them  of  little  profit,  and  some  by  not  consort- 
ing together  in   large  flocks.     For  these  reasons  mainly. 
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perhaps,  the  <* peeps"  or  smaller  sandpipers,  the  smaller 
plovers  and  the  spotted  and  solitary  sattdpipere  now  seem 
to  hold  their  own  very  well,  although  ibe  <' peeps"  and 
sanderlings  were  once  very  much  more  abundant  than  now. 
Turnstones  are  still  not  nncommoo,  both  in  spring  and  fiill. 
The  black-bellied  plover,  or  beetiehead,  a  bird  fonnerly  mi- 
grating along  our  coast  in  enormous  numbers,  has  decreased 
rapidly  since  the  middle  of  the  last  century.  In  1842  three 
men  shot  one  hundred  and  twenty-one  birds  May  24,  and 
one  hundred  and  fifty  May  25,  on  Tuckemuck  Island.  In 
1870  a  law  was  passed  prohibiting  the  shooting  of  these 
birds  in  the  spring  migrations.  The  law  was  repealed  in 
1871,  but  afterward  re-enacted,  and  since  tiien  the  species 
has  increased  somewhat.  Mr.  Mackay  says  that  never  for 
the  last  fifteen  years  have  there  been  so  many  of  these  birds 
as  daring  the  past  two  seasons, —  1903  and  1904 ;  and  that 
there  is  now  a  notable  increase  of  young  birds  each  &11. 
The  golden  plover  has  not  benefited  mxtdi  by  tMs  law.  The 
abundance  of  the  Eskimo  curlew  and  the  golden  plover  is 
largely  governed  by  the  amount  of  spring  shooting  done  in 
the  Mississippi  valley,  as  most  of  these  birds  come  north 
by  that  route.  ^'The  golden  plover  is  now  practically 
eliminated  from  the  east,"  says  Mr.  Mackay.  This  was 
once  one  of  the  most  abundant  of  our  migrating  birds, 
coming  at  times  in  enormous  flights,  and  fairly  glutting  the 
markets.  Ji^Ir.  Henry  Shaw  tells  me  that  at  one  time,  prob- 
ably soon  after  1860,  a  great  flight  of  these  birds  swarmed 
over  tiie  fields  south  of  Worcester,  and  that  practically  every 
man  and  boy  in  the  place  who  could  get  a  gun  was  out 
shooting  them.  There  is  no  record  of  a  single  bird  having 
been  killed  there  since.  Mr.  Mackay  says  that  only  about 
a  dozen  golden  plover  were  seen  in  the  Boston  market  in 
1904,  up  to  September  16. 

The  killdeer  plover  is  said  by  old  gunners  to  have  been 
common  once  on  the  coast,  and  occasionally  plentiful  in  the 
interior  and  along  the  Connecticut  River.  Several  observers 
confirm  this.  It  was  once  not  rare  in  some  portions  of 
Worcester  County,  and  common  in  Berkshire  County ;  it  is 
now  rare  everywhere,  so  &r  as  I  can  learn. 

The  long-billed  curlew,  or  sicklebill,  the  largest  of  the 
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curlews,  has  not  been  common  in  migrations  on  the  Massa- 
chusetts coast  within  the  memory  of  old  gunners.  It  is 
now  merely  casual.  Mr.  Mackay  refers  to  it  as  follows : 
''Only  rare  stragglers  left,  less  than  half  a  dozen  haying 
been  taken  in  Massachusetts  in  twenty  years.  Very  few 
left  in  South  CSarolina,  where  they  were  formerly  very 
abundant." 

The  Hudsonian  or  jack  curlew  was  a  very  abundant  spe- 
cies sixty-five  or  seventy  years  ago.  **  On  Nantucket  and 
Tuckemuck  they  were  then  shy,  as  now.  They  gradually 
decreased  until  about  fifteen  years  ago.  After  that  about 
one  hundred  and  fifty  birds  appeared  annually  in  July  and 
remained  through  the  summer.  A  few  are  killed  each  year, 
but  the  numbers  remain  about  the  same.  They  are  the 
most  common  curlew  now  on  Nantucket.  They  are  much 
fewer  now  in  the  Boston  market  than  in  former  years." 
(Mackay.) 

The  Eskimo  curlew,  or  doughbird,  was  once  an  abundant 
migrant.  This  curlew  is  the  most  highly  esteemed  by  epi- 
cures of  all  shore  birds  ;  for  this  reason  it  has  been  hunted 
incessantly  whenever  it  appears.  *'  About  1872  there  was 
a  great  flight  of  these  birds  on  Cape  Cod  and  Nantucket ; 
they  were  everywhere.  Enormous  numbers  were  killed. 
They  could  be  bought  of  boys  at  six  cents  apiece.  Two 
men  killed  three  hundred  dollars'  worth  of  these  birds  at 
that  time."  (Gerry.)  '*  Eskimo  curlew,  once  conmion, 
have  not  been  seen  on  Nantucket  or  brought  into  the  Bos- 
ton market  as  taken  in  Massachusetts  (except  an  occasional 
bird)  for  a  number  of  years."  (Mackay.)  "  Almost  ex- 
tinct." (C.  L.  Perkins,  Newburyport.)  These  birds  are 
either  nearly  extinct  in  the  east,  or  are  avoiding  our  coasts 
in  the  migrations.  Mr.  Mackay  says  that  the  Eskimo  cur- 
lew and  the  golden  plover  have  dropped  off  90  per  cent  in 
fifty  years,  and  that  in  the  last  ten  years  90  per  cent  of 
the  remaining  birds  have  disappeared.  These  two  species 
almost  inyariably  migrate  together,  and  so  are  subject  to 
equal  decimation  from  gunners. 

The  Hudsonian  god  wit,  or  ''  goose  bird,"  as  it  was  called 
by  the  Massachusetts  gunners,  was  once  perhaps  as  abundant 
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a8  any  of  the  larger  shore  birds  on  the  coast.  ''  This  bird 
was  as  plentiful  as  any  bird  I  ever  saw  at  Ipswich  sixty  years 
ago.  I  have  not  seen  one  now  for  about  thirty  years." 
(Gerry.)  It  is  now  growing  very  rare,  and,  together  with 
the  marbled  godwit,  a  famous  bird  of  the  olden  time,  is 
seldom  seen  now  on  our  coast.  '*  Practically  none  left  of 
either  species . "     ( Mackay . ) 

Vast  flights  of  the  knot,  or  red-breasted  sandpiper,  used 
to  roam  this  coast.  Fifty  years  ago  this  bird  was  very  abun- 
dant. ^' Now  fallen  off  98  per  cent,  and  the  red-breasted 
snipe  or  dowitcher  is  nearly  in  the  same  category."  (Mac- 
kay.) ''I  have  seen  the  redbreast  at  Orleans  flying  in 
clouds.  My  &ther  killed  two  hundred  in  one  day  in  1848 
at  Nauset  Harbor.  I  have  not  seen  a  bird  now  in  fifteen 
years  in  the  same  places.  The  marsh  snipe  (dowitcher)  used 
to  be  very  plentiful  at  Ipswich  and  Wellfleet.  I  have  not 
seen  one  for  ten  years."     (Gerry.) 

Previous  to  1850,  when  the  Cape  Cod  railroad  was  com- 
pleted only  to  Sandwich,  the  knot  was  still  a  very  abundant 
bird  at  Chatham,  Nauset,  Wellfleet  and  Billingsgate,  Cape 
Cod.  At  the  flats  around  Tuckernuck  and  Muskeeget 
islands  they  were  remarkably  numerous.  At  this  time  the 
vicious  practice  of  "fire  lighting"  prevailed.  Two  men 
together,  one  with  a  lantern  and  the  other  with  a  bag,  would 
creep  on  the  flocks  at  night.  While  one  man  dazzled  the 
bird's  eyes  with  the  lantern,  the  other  caught  them,  and, 
biting  their  necks  to  kill  them,  put  them  into  the  bag.  8ix 
barrels  of  these  little  birds  taken  in  this  manner  were  seen 
at  one  time  on  the  deck  of  the  Cape  Cod  packet  for  Boston. 
Barrels  of  birds  which  were  spoiled  during  the  voyage  were 
sometimes  thrown  overboard  in  Boston  harbor.  The  price 
of  the  birds  at  that  time  was  but  ten  cents  per  dozen.* 

The  willet,  or  humility,  as  it  is  called  along  shore,  one  of 
the  great  tattlers,  was  probably  one  of  the  birds  referred  to 
by  the  early  settlers,  under  the  same  name,  as  flocking  on  our 
coasts  in  vast  numbers.  *'  These  birds  were  very  plentiful  at 
Wellfleet,  and  there  were  a  good  many  at  Ipswich,  but  lately 

*  "  Observations  on  the  knot,"  Geo.  H.  Mackay,  Auk,  Vol.  X,  January,  1893, 
p.  29. 


466  BOARD   OF  AGRICULTURE.     [Pub.  Doc. 

they  have  been  growing  rare.  I  have  seen  several  within 
five  or  six  years."  (Gerry.)  '*  Sixty  years  ago  the  willet 
was  abundant,  and  bred  here.  Fifteen  to  eighteen  years 
ago  a  few  were  seen  each  season.  Now  they  are  gone ;  only 
an  occasional  straggler  now  seen."  (Mackay.)  ''Nearly 
exterminated . "     (  Perkins . ) 

The  greater  and  the  lesser  yellowlegs  are  still  fairly  com- 
mon in  some  seasons  and  localities,  but  they  were  once  very 
abundant,  and  they  are  probably  still  decreasing  in  spite 
of  the  protection  afforded  them  on  some  of  their  northern 
breeding  grounds.  "  The  lesser  yellowlegs  have  fallen  off  on 
Nantucket  60  per  cent  in  fifteen  years,  and  the  winter  yellow- 
les:s  about  the  same.  There  also  has  been  a  considerable 
falling  off  in  the  number  of  these  birds  from  Massachusetts 
sources  in  the  Boston  market."  (Mackay.)  The  yellow- 
legs were  the  only  shore  birds  reported  as  common  in  the 
flight  in  Rhode  Island  in  1904. 

The  Bartramian  sandpiper,  commonly  known  as  the  up- 
land plover,  a  bird  which  formerly  bred  on  grassy  hills  all 
over  the  State,  and  migrated  southward  along  our  coasts  in 
great  flocks,  is  in  imminent  danger  of  extirpation.  Thirty- 
five  years  ago  these  birds  bred  commonly  within  the  city  limits 
of  Worcester,  about  Fitchburg  and  in  the  country  around 
and  between  those  cities.  A  few  still  breed  in  Worces- 
ter and  Berkshire  counties,  on  Nantucket,  and  possibly 
elsewhere  in  the  State,  so  that  there  is  still  a  nucleus,  which, 
if  protected,  may  save  the  species.  Their  former  abundance 
is  shown  by  some  of  the  statements  of  the  older  gunners. 
"  When  I  was  a  boy,  nine  years  old,  my  &ther  killed  ninety 
upland  plover  in  one  day.  He  killed  sixteen  without  pick- 
ing one  up."  (Gerry.)  This  was  about  seventy-five  years 
.  ago,  in  the  days  of  muzzle-loading  guns.  '<  Breeding  birds, 
or  those  living  on  Nantucket,  have  fallen  off  66  per  cent  in 
the  last  fifteen  years."  (Mackay.)  ''Upland  plover  ex- 
tinct here  from  hunting,  but  breeds  sparingly  in  northern 
Worcester  County."  (W.  S.  Perry,  Worcester.)  Five 
reports  from  localities  where  this  bird  formerly  bred  give  it 
as  nearing  extinction,  and  four  as  extinct.  This  is  one  of 
the  most  useful  of  all  birds  in  grass-land,  feeding  largely  on 
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grasshoppers  and  cut-worms.  It  is  one  of  the  finest  of  all 
birds  for  the  table.  An  effort  should  be  made  at  once  to 
save  this  useful  species. 

The  pectoral  sandpiper,  or  grass  bird,  formerly  wonderfully 
abundant  in  the  &11  migrations  on  the  salt  marshes  and 
meadows  by  the  sea,  has  been  conunon  until  very  recently, 
and  was  abundant  occasionally  up  to  within  about  twelve 
years  ago,  when  I  last  followed  the  marsh  birds.  I  have 
been  somewhat  surprised  to  hear  from  Mr.  Mackay  that  this 
species  is  no  longer  common  in  migration.  He  says  they 
seem  to  have  almost  disappeared.  A  few  are  seen  occasion- 
ally in  bad  weather.  Mr.  Gerry  says  he  has  not  now  seen  a 
good  flight  for  about  ten  years.  He  also  says  that  the  last 
really  good  marsh  shooting  he  had  in  Massachusetts  was 
about  thirty  years  ago.  He  left  the  hotel  at  Wellfleet  at 
noon  in  a  carriage,  accompanied  by  Mrs.  Gerry ;  he  fired 
twenty-three  shots,  killed  sixty-seven  birds,  mainly  beetle- 
heads,  jack  curlews  and  willets,  and  was  back  at  the  hotel 
at  4.30  P.M.  Mrs.  Gerry  held  the  horse  and  kept  tally  of 
the  shots  fired.  There  is  no  difference  of  opinion  in  regard 
to  the  diminution  of  the  shore  birds ;  the  reports  from  all 
quarters  are  the  same.  It  is  noteworthy  that  practically  all 
observers  agree  that,  considering  all  species,  these  birds  have 
fallen  off  about  75  per  cent  within  twenty-five  to  forty  years, 
and  that  several  species  are  nearly  extirpated. 

Snipe  and  Woodcock,  — The  Wilson's  snipe  is  one  of  the 
most  *'  shot  at"  birds  of  the  American  fauna,  and,  consider- 
ing the  amount  of  ammunition  that  has  been  expended  on 
it,  it  has  not  decreased  in  numbers  so  much  as  might  have 
been  expected.  Nevertheless,  far  fewer  birds  are  now  seen 
in  Massachusetts  in  spring  and  fall  than  formerly  were  found 
in  our  meadows  at  those  seasons.  .  There  is  a  legend  in 
Concord,  told  me  by  Mr.  William  Brewster,  that  years  ago 
a  certain  gunner  won,  in  a  few  hours,  a  wager  that  he  could 
kill  fifty  snipe  with  a  limited  number  of  shots  on  the  Con- 
cord meadows.  There  is  much  shooting  done  there  now, 
but  each  gunner  gets  comparatively  few  birds. 

The  woodcock  formerly  bred  abundantly  in  small  swamps 
and  alder  runs  throughout  the  State.     Thirty  years  ago  it 
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bred  in  all  suitable  places  about  Worcester,  but  within  ten 
years  from  that  time  the  breeding  birds  were  shot  off.  Mr. 
Gerry  has  kindly  lent  me  a  memorandum  book  kept  by  his 
father,  Col.  E.  Gerry,  in  1838.  He  tells  me  that  the  wood- 
cock recorded  in  this  book  were  shot  about  Stoneham .  Colonel 
Gerry  commenced  to  shoot  woodcock  in  July,  therefore  the 
birds  shot  must  have  been  those  breeding  in  the  locality.  On 
July  7  he  shot  twenty-two,  for  which  he  received  only  two 
dollars  and  seventy-five  cents ;  on  the  8th  he  shot  and  sold 
forty-two ;  on  the  9th,  nine ;  on  the  16th,  twenty ;  on  the 
21st,  six ;  on  the  22d,  twelve ;  on  the  23d,  fifteen ;  on  the 
27th,  eight.  On  the  11th  he  shot  twenty-seven  ''birds," 
probably  woodcock,  by  the  price.  These  woodcock  were 
sold  in  Boston  at  twelve  and  one-half  to  twenty-five  cents 
each.  After  the  first  of  August  the  score  of  woodcock  shot 
falls  off  rapidly.  Here  are  one  hundred  sixty-one  resident 
woodcock,  young  and  adult  birds,  killed  by  one  man  close 
to  Boston  in  July.  There  were  no  doubt  many  other 
shooters  operating  about  the  city.  No  wonder  that  breed- 
ing woodcock  disappeared  rapidly  from  the  region  near 
Boston.  The  woodcock  is  decreasing  all  over  its  range  in 
the  east,  and  needs  the  most  stringent  protection.  Of 
thirty-eight  Massachusetts  reports,  thirty-six  state  that 
woodcock  are  decreasing,  rare  or  extinct,  while  one  states 
that  they  are  holding  their  own,  and  one  that  they  are  in- 
creasing slightly  since  the  law  was  passed  prohibiting  their 
sale.  These  reports  refer  mainly  to  birds  breeding  in 
Massachusetts.  In  the  fall  of  1904,  in  a  few  sections,  tJiere 
was  a  good  flight  of  birds  from  the  north.* 

Family  Tetraonidas.  —  Grouse  and  Partridges. 

Mention  already  has  been  made  of  the  bob-white  or  quail, 
our  only  representative  of  the  partridge  family,  as  a  sufferer 
from  the  effects  of  the  winter  of  1903.  Another  severe  win- 
ter followed  the  hunting  season  of  1904,  and  the  quail  now 
needs  more  protection.  The  heath  hen,  formerly  common 
over  much  of  New  England  and  the  middle  States,  has 
been  extirpated  everywhere  within  the  last  century  except 

*  Since  the  above  was  written  refwrts  of  an  increase  of  breeding  birds  have 
come  in  from  Worcester  and  Middlesex  connties. 
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in  Martha's  Vineyard.  Dr.  J.  A.  Allen  says  that  prairie 
chickens  were  introduced  there,*  but,  if  so,  they  have  prob- 
ably died  out  as  they  have  in  other  places  in  the  east.  The 
heath  hen  is  a  hardy  bird,  and  possibly  might  be  propagated, 
and,  under  protection,  restored  to  our  woodlands. 

The  ruffed  grouse,  ov  partridge,  the  king  of  all  our  game 
birds,  has  decreased  greatly  in  numbers  over  most  of  the 
State  within  the  last  half-century.  No  doubt  there  are  gun- 
ners who  kill  nearly  as  many  birds  now  as  were  killed  by 
individuals  fifty  years  ago,  but  those  who  do  this  do  it  by 
covering  a  great  deal  more  ground  than  was  necessary  then, 
and  they  are  merely  bringing  the  birds  nearer  to  extermina- 
tion. The  decrease  is  estimated  at  from  50  to  75  per  cent. 
Forty-six  observers  report  the  grouse  as  diminishing  in 
numbers,  thi*ee  say  grouse  are  holding  their  own,  while  only 
five  report  an  increase.  The  species  is  extremely  hardy, 
and,  naturally,  its  increase  is  affected  by  only  the  most 
severe  and  unusual  inclemencies  of  the  weather. 

Family  Colurnbidce.  —  Pigeons  and  Doves. 

The  wild,  or  passenger,  pigeon,  once  so  abundant  here, 
is  now  practically  extirpated.  It  is  of  interest  to  note  a  re- 
cent report  of  the  occurrence  of  the  passenger  pigeon,  which 
seems  to  be  authentic.  Mr.  Clayton  E.  Stone  of  Lunen- 
burg reports  seeing  a  flock  of  twenty-three  birds  there  on 
May  6,  1896.  Another  instance  is  mentioned  in  the  report 
of  the  Massachusetts  Fish  and  Game  Commission  for  1903. 

The  mourning  dove  is  reported  as  decreasing,  rare  or 
extinct  by  thirty-nine  observers ;  a  few  others  report  it  as 
wanting  in  their  localities,  or  as  unchanged  in  numbers. 
These  reports  come  from  every  county  in  the  State  except 
Dukes,  Nantucket  and  Fitinklin,  from  which  no  report  on 
this  bird  has  been  received.  The  only  cases  of  increase  are 
reported  from  Bristol  and  Worcester  counties.  Miss  Agnes 
G.  Barnes  of  Plymouth  says  the  species  is  increasing,  after 
almost  total  extinction.  Miss  Abbie  Churchill  of  Fitchburg 
saj's  the  bird  has  been  seen  recently  <'for  the  first  time"  at 
Fitchburg.  Col.  J.  E.  Thayer  says  the  doves  are  increasing 
at  Lancaster,  and  S.  F.  Stockwell  says  they  are  scarce  but 

*  '*  Memorial  history  of  Boston,"  Vol.  1,  p.  12. 
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increasing  at  Millbury.  I  have  seen  rather  more  of  these 
birds  than  usual  in  Middlesex  County  this  season,  but  from 
the  reports  it  seems  probable  that  the  species  is  in  some 
danger  of  extirpation.  As  against  the  encouraging  reports 
from  Worcester  County,  there  are  eight  pessimistic  ones  from 
the  same  county.  * 

Family  Bubonidce.  —  Homed  OwU^  etc. 

Thirty  observers  report  owls  as  decreasing,  ten  report 
them  as  unchanged  in  numbers,  three  report  an  increase. 
The  increase  is  reported  only  from  Franklin  and  Berkshire 
counties.  The  decrease  is  most  marked  in  Worcester  and 
the  eastern  counties,  but  there  are  four  reports  of  decrease 
from  Berkshire  County. 

While  the  larger  owls  appear  to  be  decreasing  generally 
in  eastern  Massachusetts,  and  breeding  great  horned  owls 
have  disappeared  from  many  sections,  the  screech  owl  is 
still  locaUy  common. 

Family  Falconidce.  —  Eagles  and  Hawks. 

This  family  has  been  long  regarded  as  decreasing  in  east- 
em  Massachusetts,  and  the  present  inquiry  confirms  that 
impression.  Twenty-eight  persons  report  eagles  as  de- 
creasing, and  most  others  report  them  as  very  rare,  or  even 
nearing  extinction.  Mr.  W.  R.  Stearns  of  Pittsfield,  Berk- 
shire County,  however,  says  that  he  sees  a  slight  increase 
in  the  number  of  eagles  there.  The  golden  eagle  is  very 
rare,  but  has  been  noted  occasionally  within  twenty  years. 
The  bald  eagle  is  not  rare  at  some  localities  along  the  coast, 
especially  in  Pljonouth  and  Barnstable  counties ;  but  old 
gunners  say  that  it  is  not  nearly  so  common  as  years  ago. 

Hawks  are  reported  as  generally  decreasing  by  thirty- 
seven  observers  ;  others  report  them  as  rare ;  seventeen,  as 
in  usual  numbers ;  but  thirteen  note  an  increase.  The  re- 
ports of  increase  come  mainly  from  Berkshire,  Hampshire 
and  Franklin  counties ;  some  come  from  the  outlying  towns 
of  Worcester  County.  Only  five  observers  east  of  Worces- 
ter County  see  any  increase  in  the  number  of  hawks,  and 
these  are  from  the  more  remote  towns.     East  from  Worces- 
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ter  County  thirty-one  report  a  decrease ;  west  from  Worces- 
ter County  six  note  an  increase  and  four  a  decrease.  The 
reports  seem  to  indicate  that  hawks,  especially  the  larger 
species,  while  on  the  whole  diminishing  in  eastern  Massa- 
chusetts, are  at  least  holding  their  own  generally  in  the 
western  counties,  except  perhaps  in  Berkshire,  where  the 
correspondence  indicates  a  falling  off  ^n  some  sections. 
The  reports  are  not  detailed  enough  to  enable  many  com- 
parisons to  be  made  as  to  the  relative  scarcity  of  the  spe- 
cies, but  the  red-tailed  hawk  seems  to  have  fiiUen  off  as 
much  as  any.  On  the  other  hand,  the  red-shouldered  hawk, 
while  decreasing  locally,  seems  to  be  holding  its  own  in 
many  localities,  and  even  occupying  more  territory  than 
formerly.  This  seems  to  indicate  that  it  is,  in  a  measure, 
taking  the  place  of  the  redtail  in  the  breeding  season  in 
the  eastern  part  of  the  State,  where  the  former  is  growing 
rare.  The  marsh  hawk  seems  to  hold  its  ground  fairly 
well  in  south-eastern  Massachusetts  and  also  in  some  other 
parts  of  the  State. 

Family  Coi'vidce,  —  Crows  and  Jays. 

Crows  are  reported  to  be  diminishing  by  only  four  ob- 
servers and  increasing  by  eighteen.  Eleven  of  the  latter 
come  from  west  of  Worcester  County,  which  may  indicate 
that  crows  are  increasing  somewhat  in  the  western  counties, 
as  those  making  reports  from  that  region  are  much  fewer 
than  those  from  the  eastern  part  of  the  State.  The  blue  jay, 
while  decreasing  locally,  seems  generally  to  hold  its  own. 

Most  of  the  birds,  other  than  those  already  reported  on, 
are  such  as  are  generally  included  by  our  law-makers  under 
the  head  of 

Song  and  Insectivorous  Birds. 

After  careful  study  of  the  detailed  reports  received  on 
many  species,  it  is  impossible  to  escape  the  belief  that  cer- 
tain of  the  smaller  birds  have  decreased  in,  or  disappeared 
from,  some  densely  populated  regions.  It  is  quite  evident 
that,  in  some  cases,  a  recent  diminution  in  numbers  was 
caused  by  the  un&vorable  weather  conditions  of  1904,  and 
that,  had  it  not  been  for  this  cause,  no  decrease  would  have 
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been  noted.  Wherever  enough  reports  regarding  any  fiim- 
ily  or  species  have  been  received  to  warrant  drawing  con- 
clusions, they  will  be  given. 

In  regard  to  the  cuckoos,  kingfishers  and  woodpeckers 
there  is  not  sufficient  evidence  on  which  to  base  anything 
more  than  an  assumption  that  they  are  in  general  maintain- 
ing their  former  s|pktus.  The  northern  flicker,  gaffer  wood- 
pecker, high-hole,  pigeon  woodpecker  or  ''wood  pigeon," 
is  believed  by  some  to  be  diminishing  rapidly,  and  this  is 
probably  true  in  some  localities,  but  generally  its  numbers 
are  being  well  maintained.  Twelve  observers  report  it  as 
diminishing ;  twenty-four,  as  holding  its  own  ;  and  twelve, 
as  increasing.  Four  of  the  reports  showing  a  decrease  are 
from  south-eastern  Massachusetts,  and  the  cause  attributed 
is  the  hard  winter  of  1903-04.  Six  of  the  others  came  from 
regions  in  Middlesex  County  where  the  birds  probably  have 
decreased  from  palpable  causes. 

Family  Caprimidgidce. 

The  Wliip-poor-will  and  the  Nighthawk,  —  Six  reports 
ihention  a  recent  sudden  decrease  or  an  absence  of  the  whip- 
poor-will,  which  may  or  may  not  be  a  result  of  the  June 
storms  of  1903 ;  but  there  is  much  evidence  that  the  night- 
hawk  has  been  diminishing  for  years  in  certain  sections. 
Twenty-four  observers  report  it  as  diminishing,  very  rare 
or  absent,  where  it  was  formerly  common.  Seventeen  see 
no  change  in  their  localities,  but  only  eight  report  the  bird 
as  increasing  or  abundant.  The  decrease  is  reported  from 
Berkshire,  Franklin,  Hampshire,  Middlesex,  Norfolk  and 
Bristol  counties,  which  comprise  much  the  greater  part  of 
the  State.  In  Essex  County  the  species  seems  to  be  hold- 
ing its  own,  or  in  some  cases  increasing.  We  have  Barn- 
stable, Nantucket  and  Dukes  counties  yet  to  hear  from.  In 
some  localities  in  all  parts  of  the  State  nighthawks  seem  to 
be  holding  their  own ;  but  the  evidence  of  competent  ob- 
servers seems  to  agree,  in  the  main,  with  my  own  experi- 
ence,—  that  they  are  decreasing  over  large  areas.  Mr. 
William  Brewster,  who  has  kept  careful  records  of  the 
number   of  birds   seen   and   heard,   says   that  nighthawks 
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have  been  decreasing  for  years  in  the  region  about  Cam- 
bridge and  Concord.  Mr.  C.  E.  Bailey  reports  them  now 
as  growing  rare  in  those  sections  with  which  he  is  femiliar. 
The  evidence  from  portions  of  south-eastern  Massachusetts, 
as  well  as  many  regions  in  the  western  counties,  seems  to 
indicate  that  these  birds  arc  now  generally  rather  uncom- 
mon there.  A  large  part  of  Worcester  County,  however, 
seems  to  be  well  supplied  with  them.  It  is  impossible  to 
make  any  accurate  statement  of  the  areas  in  which  they 
have  decreased  without  a  careful  canvass  of  the  whole 
State. 

Tlie  Meadowlark  and  Bobolink, — It  is  quite  generally 
believed  that  the  meadowlark  and  bobolink  have  diminished 
because  of  the  early  cutting  of  the  grass  in  fields  and  meadows 
since  the  general  introduction  of  mowing  machines.  Where 
the  grass  is  cut  in  June,  the  eggs  or  the  young  of  these  birds, 
even  if  escaping  injury  by  the  machine,  are  exposed  to  the 
heat  of  the  sun  and  the  attacks  of  their  enemies.  This  in- 
quiry gives  some  evidence  of  a  decrease  of  these  species, 
but  not  so  much  as  might  have  been  expected.  Thirty-six 
observers  report  meadowlarks  as  decreasing;  eighteen,  as 
unchanged;  twenty-three,  as  increasing.  The  reports  of 
decrease  come  mainly  from  Berkshire,  Hampshire,  Worces- 
ter, Norfolk  and  Bristol  counties.  Indications  of  a  recent 
decrease  appear  in  a  portion  of  Barnstable  County.  The 
reports  of  the  birds  holding  their  own  come  mainly  from 
iliddlesex  and  Franklin  counties ;  while  the  reports  of  in- 
crease seem  to  be  local  and  nowhere  general,  as  they  are 
scattered  through  all  the  counties  except  Norfolk,  Barnsta- 
ble, Dukes  and  Nantucket.  All  this  seems  to  indicate  a 
general  decrease  in  only  Hampshire,  Worcester,  Norfolk 
and  Bristol  counties,  and  even  in  these  counties  it  is  by  no 
means  universal. 

Only  fourteen  reports  are  made  upon  the  bobolink ;  twelve 
report  it  as  decreasing  or  becoming  very  rare,  and  two  as 
increasing.  This  bird  is  probably  diminishing  in  Massa- 
chusetts, but,  as  most  of  the  reports  are  from  Middlesex 
and  Worcester  counties,  it  is  impossible  to  tell  how  general 
the  diminution  has  become. 
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Family  Hv'undinidce.  —  TTie  Swallows. 

Even  previous  to  the  injury  done  by  the  destructive  rain 
storms  of  June,  1903,  it  seems  probable  that  the  swallow 
family  was  represented  by  far  fewer  colonies  and  individ- 
uals in  Massachusetts  than  it  was  thirty  to  forty  yearn  ago. 
Many  observers  have  seen  a  decrease  in  some  species  within 
ten  years.  Some  report  a  gradual  decrease  of  all  species, 
while  comparatively  few  report  an  increase,  except  of  the 
tree  swallow.  This  species  was  greatly  diminished  in  the 
winter  of  1895  by  a  cold  wave  in  the  south,  and  since  then 
has  been  recovering  its  numbers,  which  may  account  for 
the  increase  noted  locally.  Twelve  observers  report  an  in- 
crease of  the  bird,  eighteen  report  numbers  unchanged,  and 
thirty-two  report  a  decrease.  The  increase  comes  mainly 
in  Hampden,  Franklin  and  Berkshire  counties.  Although 
some  persons  in  these  counties  report  this  swallow  to  be  de- 
creasing, the  reports  of  decrease  are  distributed  genei-ally 
among  all  the  counties  on  the  mainland. 

Eleven  observers  report  an  increase  of  bam  swallows, 
twenty-one  report  that  their  numbers  are  as  usual,  and  forty- 
one  report  a  decrease.  Franklin  is  the  only  county  in 
which  the  reports  of  increase  outnumber  those  of  decrease. 
In  this  county  also  and  in  Middlesex  and  Essex  counties 
there  are  the  greatest  number  of  reports  that  the  bird  is 
holding  its  own.  From  Middlesex  there  are  nine  reports  of 
a  decrease,  biit  also  eight  that  the  numbers  have  not  changed. 
Two  report  an  increase.  All  reports  from  Suffolk  County 
indicate  a  decrease,  as  might  be  expected  from  the  accession 
of  population  ;  but  the  same  is  true  of  Plymouth  County, 
where  there  are  few  cities. 

The  cliff  swallow  or  eave  swallow  is  reported  by  only 
eight  observers  as  increasing,  as  holding  its  own  by  sixteen, 
and  decreasing  or  extinct  by  thirty-two.  Most  of  those 
who  find  the  cliff  swallow  decreasing  agree  that  this  has 
been  going  on  for  twenty  to  thirty  years.  This  bird  was 
originally  a  native  of  the  west,  where  it  built  its  mud  nests 
on  cliffs  overhanging  rivers.  Its  eastern  movement,  which 
began  in  the  time  of  Audubon  (when  it  followed  civilization 
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eastward,  nesting  under  the  eaves  of  the  settlers'  buildings) , 
ended  probably  about  1850.  At  that  time  these  birds  had 
established  colonies  over  a  large  part  of  New  England,  and 
were  very  abundant  in  the  &rming  communities  of  Massa- 
chusetts. Soon  after  the  introduction  and  spread  of  the 
English  sparrow  they  began  to  decrease,  and  have  dimin- 
ished until  their  colonies  in  the  eastern  part  of  Massachu- 
setts are  now  much  fewer  than  formerly.  So  many  reports 
have  come  in  of  the  abandonment  of  nest  sites  and  so  few 
of  the  establishment  of  new  colonies  that  one  can  only 
wonder  where  the  birds  have  gone. 

The  reports  from  Plymouth  and  Bristol  counties  seem  to 
show  that  bank  swallows  are  decreasing,  as  all  obsen'^ers  who 
report  at  all  on  this  species  regard  it  as  diminishing.  The 
reports  from  the  other  counties  are  not  so  definite,  except 
from  Essex  County,  where  they  are  now  said  to  be  increasing. 

In  my  special  report  published  last  year  the  following 
statement  was  made :  ''It  has  been  said  that  there  are  no 
bank  swallows  in  Essex  County."  *  This  statement  was 
published  on  the  authority  of  a  friend,  who  made  rather  an 
exhaustive  canvass  of  the  county  about  1895,  and  found  that 
the  breeding  birds  had  disappeared  from  all  localities  where 
they  were  formerly  known,  so  far  as  he  could  learn.  The 
published  statement  brought  information  from  three  differ- 
ent parts  of  the  county,  showing  that  bank  swallows  are 
still  breeding  there,  and  increasing  rather  than  diminishing. 
While  the  evidence  regarding  the  entire  State  seems  to  indi- 
cate a  rather  general  decrease  of  these  birds,  it  is  not  so 
convincing  as  in  the  case  of  either  the  barn  or  cliff  swallows. 
In  looking  over  all  the  evidence,  it  seems  as  if  these  two 
species  have  decreased  most  in  the  eastern  part  of  the  State, 
while  the  purple  martin  has,  up  to  1903,  decreased  most  in 
the  western  counties.  On  the  whole,  the  evidence  of  com- 
petent observers  agrees  with  my  own  observation,  which 
indicates  that  breeding  swallows  have  been  diminishing 
gradually  for  thirty  years,  although  they  still  hold  their 
own  in  many  localities. 

The  only  other  significant  or  progressive  decrease  of  a 
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species  as  shown  by  these  reports  is  that  of  the  house  wren. 
Five  observers  report  an  increase,  eight  report  the  numbers 
unchanged,  and  thirty-eight  report  the  birds  as  decreasing, 
becoming  extinct,  or  absent  in  the  breeding  season.  When 
it  is  considered  that  these  reports  come  mainly  from  local- 
ities where  the  house  wren  was  once  common,  their  signifi- 
cance is  apparent.  Thirty  or  forty  years  ago  the  bird  was 
found  about  many  of  the  cities  in  Massachusetts ;  now  it  is 
rarely  seen.  It  seems  to  be  decreasing  in  every  county  on 
the  mainland.  In  my  own  experience  this  bird  has  become 
rare  or  wanting,  within  thirty  years,  in  nearly  every  locality 
where  I  once  knew  it  to  be  common. 

There  is  some  evidence  that  the  red-headed  woodpecker 
was  common  locally  at  one  time.  The  Rev.  T.  B.  Forbush 
told  me  in  1870  that  it  was  common  about  Westborough, 
Worcester  County,  up  to  about  1830.  He  knew  the  bird 
well,  and  identified  it  at  sight.  Mr.  J.  M.  VanHuyck  of 
Lee,  Berkshire  County,  writes  that  the  red-head  was  once 
common  there,  and  that  a  pair  formerly  nested  in  a  hole  in 
an  old  balm-of-gilead  tree  on  his  farm.  A  pair  was  reported 
to  me  as  breeding  in  Worcester  County  in  1878,  but  I  had 
no  chance  to  verify  this,  as  both  birds  were  shot  by  a  col- 
lector. 

The  wood  thrush  is  markedly  decreasing  in  some  localities, 
but  this  is  fully  made  up  by  its  increase  in  others.  Warblers 
generally  appear  to  be  decreasing  in  Plymouth,  Bristol  and 
Barnstable  counties  and  parts  of  Worcester  County,  but  the 
decrease  may  be  mainly  due  to  the  weather  conditions  of 
1903.  Taking  the  State  as  a  whole,  the  reports  of  increase 
and  decrease  are  quite  evenly  balanced.  The  same  is  true 
of  the  thrush  family ;  eighteen  report  an  increase,  fourteen 
no  change,  and  seventeen  a  decrease. 

The  rose-breasted  grosbeak  is  reported  as  increasing  in 
thirteen  different  localities  and  as  decreasing  in  only  two. 
From  my  own  experience,  and  from  comparing  notes  with 
others,  I  have  come  to  believe  that  this  bird  has  been  increas- 
ing and  spreading  slowly  in  Massachusetts  for  about  forty 
years.  It  seems  now  much  more  common  and  generally 
dispersed  than  it  was  thirty  years  ago.     It  seems  to  have 
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adapted  itself  to  changing  conditions,  and  has  come  out 
of  the  woods  and  into  the  yilkges  more  than  formerly. 
Whether  the  advent  and  increase  of  the  Colorado  potato 
beetle,  on  which  it  feeds,  has  had  anything  to  do  with  this, 
is,  perhaps,  worth  investigating. 

Some  observers  report  an  increase  of  the  scarlet  tanager, 
bat  others  report  a  decrease,  and  the  account  nearly  balances. 
My  own  impression  is  that  this  bird  was  not  so  common 
thirty  years  ago  as  now,  but  it  fluctuates  in  numbers  from 
year  to  year.  A  few  species  beside  the  rose-breasted  gros- 
beak evidently  are  increasing.  Forty-four  observers  report 
the  robin  as  increasing;  four,  no  change;  and  seven,  de- 
creasing. A  similar  though  less  marked  increase  is  reported 
of  the  bluebird  and  song  sparrow. 

The  Causes  of  the  Decrease  of  Birds. 

In  considering  the  causes  of  bird  destruction,  as  men- 
tioned in  these  reports  and  letters,  it  becomes  evident  that 
man  and  his  works  are  of  the  most  importance.  Beside 
man  all  other  destructive  forces  dwindle  into  insignificance. 
The  destruction  of  birds  by  the  elements  or  by  their  natural 
enemies  is  not  to  be  compared  for  a  moment  with  that  in- 
flicted by  man  on  all  species  that  come  within  the  scope  of 
his  wants.  Man's  persecution  is  annual  and  perennial.  It 
gives  a  species  no  chance  to  recover.  It  seldom  stops  short 
of  extermination,  unless  restrained  by  stringent  laws  eflS- 
ciently  enforced. 

Man  the  Exterminator. 

The  reports  on  the  diminution  of  bird-life,  as  caused 
directly  or  indirectly  by  man,  may  be  tabulated  as  follows 
to  show  the  relative  importance  of  each  cause  :  — 
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ClAuaB. 


Komber 

of  Obeerven 

reporting. 


Sportsmen,  or  *•  so-called  sportsmen,"     .... 

Italians  and  other  foreigners, 

Cutting  off  timber  and  shrubbery, 

Market  hunters,       .         . 

Bird  shooters  and  trappers,     ...... 

Egg  collectors,  boys  and  others,      ..... 

Milliners'  hunters,  ........ 

Draining  marshes  and  meadows, 

Gun  clubs  and  hunting  contests, 

Telegraph,  telephone  and  other  wires,     .... 

Electric  or  trolley  roads, 

Railroads, 

Automobiles, 

Telephones, . 


82 

70 

62 

57 

32 

32 

18 

17 

16 

3 

2 

1 

1 

1 


The  man  *' behind  the  gun"  is,  of  all  men,  the  most 
destructive  to  birds.  The  shooter,  therefore,  must  head 
the  list. 

Sportsmen  and  Market  Hunters,  —  Sportsmen  and  '*  so- 
called  sportsmen  "  are  given  the  chief  place  as  bird  destroyers. 
The  number  of  observers  who  report  them  as  such  is  con- 
siderably in  excess  of  those  who  name  market  hunti^rs. 
This  is  rather  surprising,  until  we  consider  the  increase  in 
the  number  of  sportsmen  in  the  past  fifty  years. 

Every  city  now  has  its  gun  club  or  sportsman's  club,  and 
so  have  some  towns.  The  members  practise  to  obtain  pro- 
ficiency in  shooting  on  the  wing.  Even  the  boys  have  clubs 
of  their  own,  in  some  places,  where  they  practise  at  trap- 
shooting.  Forty  years  ago  there  were  comparatively  few 
good  wing  shots.     Since  the  invention  of  the  glass  ball  and 
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clay  pigeon  they  have  become  a  legion.  The  number  of 
trained  setters,  pointers  and  retrievers  also  has  increased 
greatly.  Mr.  H.  R.  Packard  of  Attleborough  writes  that 
there  are  at  least  seventy-five  hunters  provided  with  bird 
dogs  now,  where  there  were  only  three  bird  dogs  in  the 
town  thirty  years  ago.  A  man  who  knows  very  little  of 
the  habits  of  the  birds  can  find  birds  with  a  dog.  A  well- 
trained  dog  enables  the  sportsman  to  find  and  follow  birds 
to  the  death  when  once  started. 

The  improvement  in  modem  firearms  renders  the  sports- 
man of  to-day  far  more  dangerous  to  the  birds  than  was 
his  great-grand&ther  with  the  uncertain  flintlock.  In  olden 
times  the  sportsman  must  do  the  best  he  could  with  his 
single  shot  (when  the  gun  did  not  miss  fire).  Then  came 
the  percussion  cap,  the  double  gun,  the  breech-loader,  the 
"  pump  gun,"  and  now  we  have  the  rapid-firing  automatic 
gun.  With  this  a  passing  flock  can  be  followed  with  a  per- 
fect rain  of  shot.  The  association  of  sportsmen  into  clubs 
facilitates  the  general  spread  of  knowledge  about  favorable 
covers  or  stands.  No  sooner  are  game  birds  plentifiil  any- 
where, than  the  newspapers  publish  the  fact  for  all  the  world 
to  read  and  profit  by.  Railroads  widely  advertise  all  places 
along  their  routes  where  game  can  be  found.  Hotel  keepers 
publish  the^advantages  their  neighborhoods  afford  to  shooters. 
The  telegraph  and  telephone  carry  to  the  cities  the  news  of 
the  arrival  of  flights  of  birds.  The  railroads,  steamboats 
and  trolley  cars  convey  the  shooters  immediately  to  the 
spot. 

Let  us  see  how  these  various  agencies  work  in  the  de- 
struction of  shore  birds.  A  flight  of  birds  is  seen  some 
day  on  the  shores  of  Cape  Cod.  This  news  is  immediately 
telephoned  to  Boston.  The  favored  ones  get  it,  and  that 
night  the  trains  take  them  to  the  ground.  The  next  morn- 
ing they  join  with  the  local  gunners  in  what  is  virtually  an 
attempt  to  kill  every  bird.  If  the  daily  papers  publish  the 
news,  every  gunner  who  reads  it  can  take  advantage  of 
the  opportunity,  and  be  on  the  ground  within  twenty-four 
hours.  When  the  du(;ks  and  geese  are  flying,  men  go  and 
live  in  brush  houses  built  at  the  ponds,  or  conceal  themselves 
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in  blinds,  or  follow  the  birds  in  boats.  The  deadly  **  pump 
gun  "  makes  it  almost  impossible  for  a  flock  to  get  safely  by 
a  good  shot.  In  the  winter  of  1900-01  I  observed  some 
modem  duck-shooting  in  Florida.  The  members  of  a  cer- 
tain shooting  club  that  had  bought  a  large  tract  of  marshes 
were  accustomed  to  lie  in  blinds  in  favorable  localities,  where 
they  shot  so  many  ducks  that  they  could  not  possibly  make 
use  of  them.  These  ducks  were  kindly  given  away  to  people 
who  lived  in  a  region  within  twenty  miles  of  the  club- 
house. A  sportsman  occupying  a  blind  and  putting  out  his 
decoys  would  have  men  in  boats  to  go  about  and  start  the 
ducks,  that  they  might  be  attracted  to  his  decoys.  I  am 
credibly  informed  that  at  least  one  of  these  gentlemen  had 
several  *' pump  guns"  in  his  blind,  with  a  man  to  keep 
them  loaded,  and,  being  a  very  quick  and  accurate  shot,  he 
was  able,  once  at  least,  to  kill  in  this  way  over  one  hundred 
ducks  in  less  than  two  hours.  Such  shooting  as  this  is 
probably  exceptional.  It  only  shows  what  can  be  done 
toward  exterminating  the  birds  by  the  modem  sportsman, 
using  modern  methods,  and  without  the  effort  of  stirring 
from  his  tracks.  There  are  many  sportsmen,  of  course, 
who  will  neither  practise  nor  countenance  such  slaughter ; 
but  there  are  too  many  gunners  who,  like  the  market 
hunter,  are  out  to  kill  as  many  birds  as  possible.  Market 
hunters  are  still  numerous,  but  are  probably  not  increasing 
greatly  in  numbers,  for  game  is  becoming  too  scarce  to 
make  hunting  very  profitable,  even  at  the  high  prices  now 
paid ;  and  the  law  in  Massachusetts  now  (1904)  forbids  the 
marketing  of  the  grouse  or  woodcock.  A  large  proportion 
of  the  market  hunters  are  law-abiding  citizens,  and  will  not 
shoot  much  unless  they  can  sell  their  birds  legally ;  but  there 
are  some  who  will  kill  birds  at  any  season,  and  sell  them  to 
epicures,  hotels  and  road  houses. 

Hunting  Contests,  —  Hunting  contests  or  side  hunts  are 
still  indulged  in  by  many  gun  clubs.  While  these  hunts 
may  be  conducted  within  the  law,  the  spirit  of  the  contest 
is  wrong,  for  each  contestant  strives  to  kill  as  many  birds 
as  possible,  that  his  own  side  may  win,  and  that  the  other 
side  may  pay  for  the  dinner  which  is  to  follow.     Barrels 
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of  birds  and  game  have  been  killed  in  these  hunts.  Nothing 
tends  more  to  exterminate  the  birds  and  game  than  these 
contests,  and,  the  contestants  being  out  to  kill  all  they  can, 
some  are  sure  to  kill  birds  other  than  game  birds.  All 
large  birds  and  many  small  ones  suffer.  This  association 
of  hunters  in  rivalry  to  kill  game  is  a  blot  on  the  history  of 
civilization.  It  goes  beyond  the  rapacity  of  the  savage. 
The  native  Indians  expressed  disgust  when  they  first  saw 
the  white  men  engaging  in  this  kind  of  slaughter.  It 
should  be  prohibited  by  law. 

Italians  and  Other  Foreigners,  —  So  long  as  there  are 
shooters,  all  large  birds,  whether  game  birds  or  not,  are 
doomed  to  endless  persecution,  merely  because  they  make 
good  targets.  Herons,  hawks,  owls,  eagles  and  crows  are 
shot  at  sight,  whenever  opportunity  offers,  and  those  that 
escape  do  so  only  by  superior  cunning  and  agility.  Some 
of  our  hawks  and  owls  are  certainly  among  the  most  useful 
of  all  birds,  but  this  group  suffers  particularly  at  the 
hands  of  the  sportsman  or  gunner,  because  some  hawks  and 
owls  kill  some  of  the  game.  Farmers  and  poultry  men  shoot 
them  also. 

A  comparatively  new  element  of  danger  to  the  smaller 
birds,  and,  for  that  matter,  to  all  birds,  is  the  fast-increasing 
horde  of  foreigners,  mainly  Italians,  who  come  here  from 
their  native  lands  to  engage  in  contract  labor.  Most  of 
these  men  seem  to  be  sportsmen,  hunters  or  trappers  in 
their  way,  but  they  regard  everything  that  wears  fur  or 
feathers  as  game.  These  people  go  out  in  small  parties, 
most  of  them  armed  with  guns,  and,  in  some  cases  at  least, 
shoot  at  nearly  every  living  thing  they  see.  I  have  been 
told  that  if  so  much  as  a  song  sparrow  gets  up,  the  whole 
party  shoots  at  it.  Some  of  these  gentry  came  into  my 
yard  in  Medford  in  1895,  and  shot  a  pair  of  bluebirds  that 
were  nesting  there.  The  birds  are  not  shot  for  profit,  for 
their  little  bodies  will  not  pay  for  half  the  ammunition  fired 
at  them.  They  are  shot  for  sport,  and  it  is  said  they  are 
afterwards  eaten.  These  people  also  trap  and  net  birds. 
Several  of  them  have  been  arrested  in  the  Middlesex  Fells 
Reservation  with  live   birds   in   baskets,  which   they  had 


482  BOAED   OF  AGRICULTURE.    [Pub.  Doc. 

caught  by  means  of  twigs  covered  with  bird-lime.  Blue- 
birds, orioles,  thrushes,  purple  finches  and  bobolinks  are 
favorites  with  these  trappers,  who  take  them  for  export  as 
cage  birds.  Most  of  the  birds  do  not  live  to  reach  Europe. 
Three  persons  speak  of  a  decrease  of  purple  finches  and  one 
of  a  decrease  of  bobolinks  from  this  cause.  Mr.  C.  J. 
Maynard  of  Newton  writes  :  **The  purple  finch  is  fast  going. 
I  have  not  seen  over  twenty  this  year.  Cause,  possibly 
trapping."  He  speaks  of  some  cases  of  trapping  which  he 
knew  of.  As  the  purple  finch  seems  to  be  holding  its  own 
at  a  distance  from  the  cities,  the  inroads  made  on  them  by 
trappers  near  Boston  and  other  cities  in  eastern  Massachu- 
setts may  account  for  a  local  decrease  there.  A  good  trap- 
per provided  with  decoy  birds  will  soon  have  most  of  the 
male  birds  in  a  neighborhood,  and  some  of  the  females. 
This  trapping  is  not  wholly  confined  to  foreigners,  but  no 
one  else  seems  to  use  bird-nets. 

Mr.  Wm.  N.  Prentiss,  a  deputy  of  the  Massachusetts 
Fish  and  Grame  Commission,  writes  from  Milford,  Worces- 
ter County,  that  one  of  these  people  had  a  net,  seventy-five 
feet  long  by  six  feet  high,  stretched  where  robins  and  other 
small  birds  caqie  to  drink  and  feed,  which  had  probably 
**  destroyed  hundreds  of  birds,"  before  he  was  arrested. 
Italians  and  Greeks  are  the  people  principally  complained 
of.  This  shooting  and  trapping  by  foreigners  is  general. 
Complaints  on  this  score  came  in  as  follows :  from  Berk- 
shire County,  eight ;  Hampden,  six ;  Hampshire,  two ; 
Franklin,  two ;  Worcester,  fourteen ;  Middlesex,  twelve ; 
Essex,  nine;  Suffolk,  four;  Plymouth,  two;  Bristol,  two; 
Norfolk,  six  ;  while  two  report  it  from  the  State  in  general. 

This  is  the  greatest  danger  which  now  threatens  the 
smaller  birds  of  Massachusetts  and  several  other  States. 
Mr.  H.  S.  Hathaway  of  Providence,  R.  I.,  writes:  "This 
fall  there  have  been  numerous  complaints  of  foreigners 
shooting  song  birds."  Complaints  of  this  sort  are  coming 
from  most  of  the  Atlantic  States.  In  the  South  Atlantic 
and  Gulf  States,  foreigners  and  natives,  especially  negroes, 
shoot  small  birds  in  winter  for  the  market.  Unless  we  pro- 
tect them  here  on  their  breeding  grounds  from  this  Euro- 
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pean  invasion,  their  numbers  must  soon  diminish,  as  has 
ah-eady  happened  in  some  parts  of  Italy  and  other  Mediter- 
ranean countries. 

Boys  with  Guns.  —  Boys  with  guns  are  about  as  destruc- 
tive to  small  birds  as  foreigners.  The  **air  rifles"  and 
other  guns,  given  as  premiums  by  boys'  papers,  soap  manu- 
facturers and  others,  slay  their  thousands.  Dwight  Whiting 
wrote  some  years  since,  in  **The  Country  Gentleman,"  that 
one  boy's  record  for  his  air  rifle  was  four  hundred  and  sev- 
enty song  birds.  Several  of  his  companions  had  done  better 
than  this.  They  had  no  use  for  the  birds,  and  were  only 
shooting  for  a  record.  The  numerous  advertisements  of 
boys'  guns  show  that  they  meet  with  a  ready  and  profitable 
sale.  When  a  boy  is  out  with  a  gun  looking  for  legitimate 
game,  and  does  not  find  it,  he  will  shoot  something  else ; 
and  so  long  as  boys  are  allowed  to  carry  loaded  guns,  the 
small  birds  are  sure  to  suffer.  Very  few  boys  know  the 
game  laws.  Most  of  this  shooting  is  illegal,  and  the  boys 
should  be  arrested.  Miss  Juliet  Porter  writes  from  Worces- 
ter that  boys  there  ai;e  shooting  English  sparrows  and  other 
native  sparrows,  confounding  one  with  the  other.  Such 
mistakes  will  always  be  made  if  boys  are  allowed  to  carry 
guns  of  any  kind. 

Milliners^  Hunters  and  Taxidermists. — Those  who  write 
of  milliners'  hunters  destroying  birds  seem  to  refer  mainly 
to  the  past,  as  the  demand  for  the  plumage  of  native  birds 
does  not  now  warrant  people  in  taking  the  risks  incurred  by 
breaking  the  laws  to  obtain  them.  This  was  once  a  very 
serious  evil  in  the  case  of  the  gulls  and  terns,  and  from 
1870  to  1880  it  was  a  menace  to  such  birds  as  orioles,  tan- 
agers  and  bluebirds ;  but  shooting  of  small  birds  for  this 
purpose  probably  never  became  general  enough  in  Massa- 
chusetts to  do  very  serious  harm.  My  correspondence  on 
this  subject  indicates  that  very  few  men  are  now  hunting  in 
this  State  to  supply  milliners. 

Complaints  are  made  that  naturalists  or  taxidermists  shoot 
the  rarer  birds.  No  doubt  this  is  true,  but  it  is  usually  ille- 
gal, as  very  few  persons  now  have  permits  for  scientific  col- 
lecting.    Whenever  such  conspicuous  birds  as  the  cardinal 
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or  mocking  bird  establish  themselves  so  far  outside  their 
usual  range  as  Massachusetts,  enthusiastic  young  naturalists 
are  very  likely  to  secure  them.  Such  shooting  possibly 
may  prevent  the  gradual  extension  of  a  bird's  range. 

The  rage  for  collecting  birds'  skins  and  eggs,  which  was 
so  prevalent  among  school  boys  years  ago,  is  believed  to 
be  largely  a  thing  of  the  past.  Taxidermists  and  dealers 
in  birds'  eggs  generally  report  a  very  small  demand  for 
birds'  eggs  and  skins.  Many  of  the  students  are  now 
studying  the  lives  of  the  birds  and  following  them  with 
the  opera  glass,  instead  of  the  gun.  Nevertheless,  Mr.  T. 
L.  Bumey  of  Lynn  says  that  the  kind  of  nature  study 
taught  in  many  schools  results  in  a  tendency  to  rob  birds' 
nests.  He  speaks  of  two  boys  being  arrested  for  robbing 
nests,  who  said  their  companions  were  doing  the  same  thing. 
He  also  said  he  met,  in  the  woods,  many  children  who  were 
interested  in  birds,  and  said  they  hoped  to  get  a  collection 
of  eggs.  Such  children  usually  do  not  know  that  this  kind 
of  nature  study  is  an  infraction  of  the  laws  of  the  Common- 
wealth, punishable  by  arrest  and  fine. 

Trolley  Roads^  Automobiles  and  Launches, — The  cheap 
transportation  from  city  to  country  offered  by  the  trolley 
roads  affords  hunters,  boys  and  foreigners  an  opportunity 
to  reach  distant  fields  and  woods,  and  so  spreads  the  baneful 
influences  of  the  city  over  a  much  wider  radius  than  ever 
before.  Foreigners  and  boys  swarm  into  the  country,  and 
practise  with  their  cheap  firearms  on  all  animated  nature, 
from  the  slow-moving  turtle  and  the  frog  to  the  fiumer's 
fowls  or  cattle. 

While  the  poor  man  takes  the  trolley  car,  the  well-to-do  or 
rich  take  the  automobile.  The  automobilist,  with  the  long- 
range,  small-bore  rifle,  has  the  advantage  over  all  the  others 
in  killing  any  creature  that  can  be  shot  while  stationary. 
The  •'auto,"  unlike  the  horse,  will  stand  quietly  for  the 
shooter.  Farmers  say  that  shooters  in  "  autos  "  are  killing 
everything  of  any  size  within  rifle  range  of  the  roads.  Mr. 
C.  E.  Bailey  says  that  he  believes  they  have  killed  most  of 
the  hawks  that  were  formerly  to  be  seen  sitting  on  dead 
trees  along  the  roads  of  the  country  over  which  he  travels. 
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The  gasoline  launch  is  a  potent  &ctor  in  the  killing  or 
driving  out  of  the  ducks  along  our  coasts  and  rivers.  It  is 
used  illegally  to  get  within  range  of  the  bay  ducks,  and  its 
constant  use  in  the  rivers  of  the  eastern  counties  frightens 
the  ducks  away  from  their  former  haunts. 

Telegraphy  Telephone  and  Trolley  Wires,  — The  wires  of 
telegraph,  telephone  and  trolley  companies  annually  cause 
the  death  of  hundreds  if  not  thousands  of  birds,  which  fly 
against  them  in  the  night  or  even  by  day.  I  have  had 
many  woodcock  brought  to  me  that  had  been  killed  in 
this  way.  Mr.  George  M.  Poland  of  Wakefield  says  that 
many  woodcock  and  mils  are  killed  thus.  Grouse  are  also 
killed  by  these  wires,  and  by  wire  fences  against  which  they 
fly ;  while  the  number  of  the  smaller  birds  that  are  killed 
by  trolley  wires  would  probably  be  astonishing  if  it  could 
be  known. 

Lighthouses  and  electric  light  towers  destroy  thousands 
of  birds,  which  fly  against  them  during  nocturnal  migrations. 

Man  also  contributes  to  destroy  and  drive  away  birds  by 
introducing  creatures  which  molest  or  kill  them.  Such  are 
the  introduction  of  the  mongoose  into  Jamaica  and  other 
i^ilands,  and  the  importation  into  this  country  of  the  do- 
mestic cat  and  dog,  the  English  sparrow,  the  house  rats 
and  mice,  and  possibly  that  of  the  starling  and  pheasant. 
These  will  be  considered  under  the  head  of  natural  enemies. 

Cutting  off  Timber  and  Undergrowth.  —  The  greatly  in- 
creased demand  for  pine  lumber  brings  in  the  portable  saw- 
mill, one  of  the  chief  contributing  causes  to  the  diminution 
of  hawks,  owls,  grouse,  and  all  birds  which  breed,  or  seek 
cover,  in  a  heavy  pine  growth.  Mr.  Prentiss  says:  '*A 
man  who  is  a  good  shot  can  now,  with  a  dog,  follow  and 
kill  nearly  every  bird  he  flushes ;  while  formerly  at  least  60 
per  cent  of  the  birds  flushed  in  a  day's  hunting  would  take 
to  the  heavy  growth  of  pine,  and  escape  at  least  for  that 
day."  Everywhere  I  go  in  eastern  Massachusetts  the  white 
pine  is  being  cut  oflT.  Thousands  of  acres  were  cut  in  the 
State  last  year.  The  demand  is  everywhere  increasing. 
The  great  storm  of  November,  1898,  uprooted  acres  of  large 
pine  timber  in  Pljrmouth  County.     Then  came  the  coal  strike 
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of  1902,  which  caused  the  cutting  of  many  acres  of  wood  of 
all  kinds.  This,  in  addition  to  the  regular  demand  for  pine 
timber,  has  caused  the  destruction,  says  Mr.  A.  C.  Dyke, 
of  many  of  the  fiEtvorite  nesting  trees  of  the  larger  hawks. 
Cutting  pine  timber  drives  out  birds  which,  like  the  black- 
throated  green  warbler,  nest  there.  Where  these  pines  are 
succeeded  by  hard- wood  trees,  other  birds  will  take  the 
places  of  those  driven  out ;  *  but  where,  as  in  the  suburbs 
of  cities,  these  trees  are  cut  and  the  ground  cleared  of  even 
shrubbery,  the  sparrows,  warblers,  towhees  and  thrushes 
are  driven  out,  as  well  as  the  wood  birds.  Lawns,  golf 
links,  country  club  grounds  and  grassy  parks  are  unsuitable 
for  the  birds  of  the  tangle,  and  they  will  not  live  in  such 
places.  The  work  of  destroying  the  gypsy  moth  is  now 
necessitating  much  tree  cutting  and  cleaning  up  of  shrubbery 
and  tangles.  This  is  bad  for  the  birds,  and  must  result  in 
reducing  the  numbers  of  some  species  in  the  region  infested 
by  the  moth. 

Mr.  C.  J.  Maynard,  in  his  recent  work,  **The  warblers 
of  New  England, "t  speaks  particularly  of  the  warblers 
having  been  •driven  ft'om  parks,  pleasure  grounds  and  the 
vicinity  of  cities  by  the  destruction  of  the  shrubbery. 
While  this  may  not  diminish  the  number  of  birds  in  the 
State,  it  tends  to  drive  the  birds  away  from  many  places 
where  they  might  be  retained  under  a  different  policy. 

The  draining  of  meadows  and  marshes  drives  out  the  birds 
that  frequent  these  places.  Thousands  of  acres  have  been 
drained  and  made  into  cranberry  bogs ;  many  swamps  have 
been  flowed  for  reservoirs ;  swamps  near  cities  are  drained 
and  filled.  The  extension  of  cities,  the  building  of  summer 
cottages  along  the  coasts,  and  the  increase  of  population 
generally,  all  tend  to  drive  out  the  birds  from  their  chosen 
haunts.  The  effect  of  these  repellent  agencies  is  to  reduce 
the  area  of  the  region  furnishing  a  food  supply  to  the  birds, 
and  so,  in  the  end,  to  decrease  in  the  aggregate  the  number 
of  birds. 

*  Prof.  J.  W.  Votey  of  Burlington,  Vt.,  belieyes  that  the  growth  which  fol- 
lows the  catting  off  of  the  spmce  famishes  better  nesting  areas  for  the  birds  than 
those  they  formerly  had. 

t  Completed  Jan.  1, 190S. 
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The  Natural  Enemies  of  Birds. 

In  the  opinion  of  many  correspondents,  the  natural  ene- 
mies of  birds  do  no  appreciable  injury,  while  others  consider 
them  the  chief  cause  of  the  decrease  of  birds.  It  is  notice- 
able that  some  sportsmen  and  gunners  complain  particularly 
of  hawks,  foxes,  crows,  skunks  and  weasels.  At  first  sight 
it  might  seem  that  those  most  responsible  for  the  decrease  of 
birds  were  trying  to  shift  the  blame ;  but  we  must  remember 
that  those  who  are  most  in  the  woods  with  the  birds  are 
most  likely  to  observe  their  destruction  by  their  natural 
enemies. 

Under  normal  conditions,  the  natural  enemies  of  birds  are 
also  their  friends.  There  is  no  better  proof  of  this  than  the 
statements  made  by  the  early  settlers  at  a  time  when  game 
birds  were  here  in  great  abundance.  Eagles  and  hawks  were 
then  f8kv  more  numerous  than  they  are  now.  Evidently  they 
produced  no  appreciable  effect  on  the  numbers  of  game  birds. 

Hawks  which  feed  on  birds  will  overtake  the  crippled, 
sickly,  least  active  or  most  conspicuous  birds.  This  results 
in  a  survival  of  the  wariest,  strongest,  most  active  and  least 
conspicuous  individuals,  —  in  a  word,  the  fittest.  It  pre- 
vents the  spread  of  disease  and  the  propagation  of  weakness 
and  unfitness ;  it  preserves  the  race.  This  is  true  to  a  much 
less  extent  of  the  effect  of  shooting,  for  a  charge  of  shot 
will  overtake  the  strongest  as  well  as  the  weakest,  —  the  fit 
as  well  as  the  unfit.  Hawks,  owls,  foxes  and  other  so-called 
enemies  of  birds  also  protect  birds  in  another  way.  The 
homed  owl,  no  doubt,  now  and  then  kills  a  grouse ;  but  it  also 
kills  the  skunk  and  crow,  which  destroy  the  grouse  eggs  or 
young.  Hawks  may  kill  game  birds  as  well  as  other  birds ; 
but  they  also  kill  squirrels,  crows,  jays  and  weasels,  the 
enemies  of  these  birds.  All  this  may  be  true  of  the  hunter 
also ;  but  hawks,  owls,  foxes  and  weasels  kill,  in  addition, 
field-mice,  deer-mice  and  shrews,  all  of  which  might  other- 
wise increase  unduly,  and  become  very  destructive  to  eggs 
and  young  birds.  No  one  knows  how  often  the  nests  of 
birds  are  broken  up  by  deer-mice.  They  climb  trees  like 
squirrels,  nest  in  hollow  trees,  and  may  be  as  great  a  dan- 
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ger  to  birds  as  is  the  dormouse  of  Europe.  Shrews  are 
notorious  flesh-eaters,  and  possibly  may  be  very  destructive 
to  ground-nesting  birds;  while  field-mice,  when  pushed 
for  food,  are  among  the  most  destructive  rodents  known. 
These  creatures  probably  feed  mainly  at  night ;  their  habits 
are  not  well  known.  They  can  be  held  in  check  by  natural 
means  only,  hence  we  must  beware  of  destroying  the  animals 
that  feed  on  them.  Acknowledging,  as  we  must,  that  under 
natural  conditions  the  natural  enemies  of  birds  are  useful, 
there  is  no  doubt  that  under  the  artificial  conditions  pro- 
duced by  man  some  of  them  may  at  times  need  artificial 
check.  Under  natural  conditions,  the  crow  is  certainly  a 
valuable  force  in  nature ;  but  when  we  have  destroyed  the 
raccoons,  the  larger  hawks,  owls  and  eagles, — the  only 
creatures  besides  man,  perhaps,  which  serve  to  hold  the 
crow  in  check,  —  then  we  must  also  check  the  increase  of 
the  crow,  or,  wanting  sufficient  food,  it  will  become  very 
destructive  to  grain,  fruit,  fowls  and  smaller  birds.  In  like 
manner  we  have  destroyed  the  wolves,  which  formerly  kept 
the  fox  in  check;  we  must,  then,  check  the  fox,  lest  it,  in- 
creasing, attack  our  fowls  and  the  game  and  insectivorous 
birds.  For  this  reason,  it  is  well  that  the  fox  and  crow  are 
not  protected  by  law. 

Partly  because  of  the  fact  that  the  natural  enemies  of 
birds  may  sometimes  need  an  artificial  check,  and  partly  be- 
cause the  injury  done  by  them  is  often  much  magnified,  it 
seems  best  to  publish  some  evidence  of  their  comparative 
harmfulness,  under  the  conditions  now  prevailing  in  this 
Commonwealth. 

The  natural  enemies  of  birds,  noted  as  harmful  by  the 
observers  who  have  contributed  to  this  portion  of  the  report, 
may  be  arranged  in  the  following  order,  with  reference  to 
the  number  reporting  each :  cats,  eighty-two  reports ;  foxes, 
fifty-eight ;  crows,  fifty-four ;  English  sparrows,  thirty-nine ; 
hawks,  thirty-four ;  jays,,  twenty-six ;  owls,  twenty-two ; 
the  elements,  twenty-one  ;  *  weasels,  seventeen  ;  skunks,  six ; 
snakes,  three ;  pheasants,  three ;  minks,  three ;  orioles, 
three ;  chipmunks,  two ;  raccoons,  one. 

*  This  subject  was  qnite  folly  treated  in  my  last  special  report,  and  wUl  not  be 
further  noticed  here. 
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Cats  and  Dogs.  —  The  destructiveness  of  the  cat  is  noted 
not  only  by  the  greatest  number  of  observers,  but,  with  re- 
markable unanimity,  nearly  all  who  report  on  the  natural 
enemies  of  birds  place  the  cat  first  among  destructive  animals. 
The  domestic  cat,  then,  introduced,  fed,  pampered  and  petted 
by  man,  leads  the  list,  and  sometimes  leads  even  tiie  sports^ 
man  in  number  of  birds  killed  per  day.  Mr.  Brewster  tells 
of  a  day's  hunt  by  four  sportsmen  with  their  dogs,  in  which 
they  killed  but  one  game  bird,  a  bob- white.  On  their  return 
at  night  to  the  farmhouse  where  they  were  staying,  they 
found  that  the  old  cat  had  beaten  their  score,  having  brought 
in,  during  the  day,  two  bob-whites  and  one  grouse.  Reports 
of  the  cat's  destructiveness  come  from  every  county  in  the 
State.  Cats  in  good  hunting  grounds  will  avei'age  at  least 
fifty  birds  each  per  year.  I  have  recorded  heretofore  the 
destruction  of  all  the  young  birds  in  six  nests  and  two  of  the 
parent  birds  by  one  cat  in  a  day.  Cats  kill  for  the  sake  of 
killing,  and  destroy  more  birds  than  they  can  eat.  They 
take  a  savage  pleasure  in  playing  with  their  prey,  and  tortur- 
ing it  in  the  most  cruel  manner.  Cats  are  also  more  destruc- 
tive than  other  animals,  because  so  much  more  abundant. 
A  friend  who  was  raising  pheasants  was  obliged  to  kill  over 
two  hundred  cats  in  a  few  years.  Game  birds  suffer  much 
from  the  cat,  but  the  smaller  birds  suffer  more.  Cats  are  far 
more  destructive  to  birds  than  the  fox,  for  they  climb  trees 
and  take  the  young  out  of  the  nests.  They  easily  catch 
young  birds  which  fire  just  learning  to  fly.  They  frequently 
catch  the  adult  birds  upon  the  ground  when  they  are  feeding, 
or  when  they  are  drinking  or  bathing.  The  most  harmful 
characteristic  of  the  cat  is  its  tendency  to  revert  to  a  wild 
state.  If  a  dog  loses  its  master  and  cannot  find  its  home,  it 
seeks  to  form  the  acquaintance  of  a  new  master ;  but  the  cat 
is  quite  as  likely  to  take  to  the  woods  and  run  wild.  It 
then  becomes  a  terror  to  all  living  things  which  it  can  master. 
Whoever  turns  out  or  abandons  a  cat  or  a  kitten  in  the 
country  has  much  to  answer  for.  Proofs  of  the  destructive- 
ness of  cats  are  not  wanting.  They  were  introduced  on 
Sable  Island,  off  the  coast  of  Nova  Scotia,  about  1880. 
They  ran  wild,  and,  multiplying  rapidly,  exterminated  the 
rabbits  which  had  been  in  possession  of  the  island  for  half  a 
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century.*  On  Aldabra  Island,  about  two  hundred  miles 
north-west  of  Madagascar,  cats  are  common.  They  -have 
decimated  the  birds,  having  exterminated  a  flightless  rail,  an 
interesting  bird  peculiar  to  this  group  of  islands.  Gats  are 
also  numerous  on  Glorioso  Island,  and,  as  a  consequence,  the 
birds  on  this  island  are  even  less  common  than  on  Aldabra.  f 

Dogs  destroy  comparatively  few  birds,  but  some  dogs  will 
eat  every  egg  they  can  find.  Some  dogs  catch  and  kill 
young  and  even  adult  game  birds.  Dogs,  like  cats,  kill  other 
animals  for  sport.  They  are  not  nearly  so  expert  at  catching 
birds  as  cats,  but  they  chase  and  molest  birds  even  where 
they  cannot  catch  them. 

The  Red  Fox.  —  Fifty-eight  people  regard  the  fox  as 
one  of  the  most  injurious  enemies  of  birds,  thus  placing  it 
next  to  the  cat  in  destructiveness.  This  is  entirely  at  vari- 
ance with  my  experience.  I  have  followed  the  tracks  of 
foxes  for  many  weary  miles  through  the  snow  about  Ware- 
ham,  where  they  seem  to  live,  in  winter  at  least,  on  mice, 
marine  animals,  an  occasional  muskrat,  and  such  bones  and 
dead  marine  and  other  animals  as  they  can  pick  up ;  but 
I  have  never  seen  any  conclusive  evidence  there  that  a  fox 
had  killed  a  bird.  My  son  dug  out  a  fox's  burrow,  but 
there  was  no  sign  that  any  live  bird  had  been  taken  there. 
Foxes  pick  up  all  sorts  of  meat  scraps,  chicken  legs,  heads, 
etc.,  and  kill  some  birds,  as  well  as  poultry;  but,  accord- 
ing to  my  experience,  this  is  the  exception  and  not  the  rule. 
Mr.  William  Brewster,  who  has  been  in  the  woods  more 
than  naost  gunners  or  sportsmen,  tells  me  that  he  ha^  seen 
very  little  positive  evidence  of  the  destruction  of  birds  by 
foxes,  although  occasionally  they  kill  game  birds.  Mr. 
William  S.  Perry  of  Worcester  says  that  foxes  kill  practi- 
cally no  birds.  He  has  shot  a  great  many  foxes  and  exam- 
ined their  stomach  contents,  as  well  as  those  of  foxes  killed 
by  others,  and  says  he  has  never  found  the  remains  of  a 
bird  in  a  fox's  stomach.  At  a  recent  meeting  of  the  Massa- 
chusetts Fish  and  Game  Protective  Association,  Mr.  A.  B. 

*  "The  danger  of  iBtroducing noxious  animals  and  birds/'  Dr.  T.  S.  Palmer, 
Year  Book  of  the  United  States  Department  of  Agricnltiire  for  1896,  pp.  89, 
90. 

t  Pioc.  U.  S.  National  Museum,  XVI.,  1894,  pp.  762, 764. 
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F.  Kinney  stated  that  he  had  examined  the  stomachs  of 
eighty-five  foxes,  and  found  only  two  quail,  one  woodcock 
and  one  partridge.  Mice,  frogs,  rabbits,  berries  and  frozen 
apples  were  among  the  food  material  found.  Mi*.  H.  W. 
Tinkham  of  Touisset  says  that  in  his  hunts  this  year  he  has 
observed  only  one  case  where  a  bird  had  been  killed  by  a 
fox ;  the  bird  was  a  crow.  Of  thirteen  fox  stomachs  he 
examined,  only  two  showed  any  remains  of  birds ;  and  out 
of  ninety  fox  excrements,  only  one  showed  birds'  remains. 
The  food  evidently  consisted  mainly  of  mice  and  other  small 
mammals.* 

This,  however,  is  only  negative  evidence.  There  is  con- 
vincing, positive  evidence  of  the  destructiveness  of  the  fox 
to  offer.  Mr'.  C.  L.  Perkins  of  Newburyport  writes : 
'<  Have  made  it  a  practice,  when  skinning  foxes,  to  open 
the  stomach,  and  have  found,  in  seasons  of  bare  ground, 
moles,  field-mice,  etc. ;  but  when  the  earth  is  covered  with 
snow,  the  stomach  will  generally  contain  remains  of  grouse 
or  rabbits.  This  is  no  doubt  due  to  the  habit  of  the  grouse 
to  bury  in  the  "snow."  Mr.  F.  B.  McKechnie  of  Ponkapog 
tells  the  following :  **  In  May  and  June  of  the  present  year 
I  was  at  a  loss  to  account  for  the  destruction  of  numbers  of 
birds'  nests  found  by  a  friend  and  myself  about  Ponkapog. 
Catbirds,  song  sparrows,  thrashers,  black-billed  cuckoos, 
ovenbirds,  redstarts  and  other  nests  were  robbed  of  their 
contents  with  astonishihg  rapidity.  Red  squirrels  and  snakes 
were  very  scarce  in  the  pasture  where  these  nests  were  found, 
and  after  some  discussion  we  laid  the  destruction  to  foxes. 
It  is  well  known  that  foxes  will  follow  a  man's  track ;  but 
it  was  not  for  some  time  that  we  found  out  that  they  were 
deliberately  following  us,  and  taking  the  eggs  and  young 
of  all  the  nests,  either  on  or  near  the  ground,  which  we 
had  stopped  to  examine.  In  the  first  part  of  June  we  got 
the  first  clew,  when  a  young  fox,  following  Mr.  Horton, 
walked  to  within  a  few  yards  of  him  in  a  swamp  where 
he  had  stopped  to  watch  a  Canada  warbler.     In  the  morn- 

*  The  tnadeqnacy  of  an  examination  of  stomach  contents  alone  to  determine 
the  character  of  an  animars  food  is  seen,  when  we  consider  that  we  get,  in  this 
way,  eridence  of  only  one  meal  out  of  aU  that  the  animal  has  eaten  daring  its 
lifetime. 
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ing  of  June  19  Mr.  Horton  again  saw  two  foxes,  nearly  full- 
grown,  skulking  along  behind  him.  lie  directed  me  to  a 
song  sparrow's  nest  with  six  eggs  which  he  had  found  and 
photographed  during  the  morning,  but  before  I  got  there 
the  eggs  were  taken.  In  fact,  as  many  as  twelve  nests  were 
robbed  before  we  discovered  the  cause." 

Mr.  I.  Chester  Horton  corroborates  this.  He  writes : 
•«  I  have  spent  some  time  the  last  two  years  in  photograph- 
ing birds'  nests  on,  or  near,  the  ground,  and  was  sorry  to 
find  in  1904  that  nearly  all  the  nests  I  visited  were  robbed 
and  destroyed.  One  song  sparrow's  nest  was  robbed  a  few 
hours  afler  I  visited  it,  apparently  by  some  animal  that  had 
followed  my  track.  One  morning,  while  watching  a  bird, 
I  concealed  myself  in  the  branches  of  a  small  pine  tree. 
While  watching  there  I  heard  a  fox  bark,  and  soon  found 
he  was  coming  in  my  direction.  In  a  few  minutes  two 
foxes  appeared,  following  my  track,  and  came  within  fifty 
feet  of  where  I  stood,  stopped  as  though  they  partly  de- 
tected my  presence,  and,  after  playing  a  few  minutes,  made 
off  into  the  woods.  On  another  occasion  a  half-grown  fox, 
following  my  track,  came  within  fifteen  feet  of  where  I 
stood,  perfectly  motionless,  in  a  swamp.  I  have  no  doubt 
that  foxes  discovered  that  I  was  seeking  birds'  nests,  and 
followed  me  and  robbed  the  nests  I  found.  While  photo- 
graphing nests  I  found  three  ovenbirds' .  neste,  within  a 
radius  of  a  few  hundred  feet,  one  being  partly  built,  the 
other  two  with  fireshly  laid  eggs.  I  waited  several  days 
and  visited  them  again.  I  should  have  stated  that  one  of 
these  nests  was  about  five  feet  from  a  path,  and,  knowing 
that  something  was  following  me  and  destroying  nests,  I 
did  not  move  out  of  the  path  in  visiting  this  nest.  The  nest 
that  I  found  partly  built  I  photographed  after  it  had  eggs, 
as  it  was  rather  peculiar,  being  constructed  entirely  of,  and 
lined  with,  pine  needles.  I  also  intended  to  photograph 
the  third  nest,  with  the  bird  on  it,  as  she  was  very  tame ; 
but  on  my  third  visit  it  had  been  robbed,  as  was  the  one  I 
photographed.  I  visited  the  one  by  the  path  several  times, 
but  never  stepped  out  of  the  path^  and  did  not  photograph  it, 
and  was  gratified  to  see  the  eggs  hatch  out  and  the  young 
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grow  to  be  large  enough  to  leave  the  nest.  One  nest  I 
found,  that  of  a  brown  thrush,  two  feet  high  in  a  blueberry 
bush,  was  robbed  when  it  had  young  half  grown." 

If  foxes  follow  the  tracks  of  people  who  find  birds'  nests, 
then  bird  study  and  photography  may  prove  dangerous  to 
the  birds. 

jVfr.  C.  E.  Ingalls  once  intimated  to  me  that  he  had  some 
reason  to  believe  tliat  a  fox  had  followed  his  tracks  to  a 
bird's  nest.  In  response  to  a  written  inquiry  he  sends  the 
following :  *  *  I  had  at  one  time  under  observation  the  nest 
of  a  meadowlark.  One  afternoon  about  sundown  I  passed 
the  nest  with  its  full  complement  of  young  a  day  or  two 
old,  with  everything  looking  favorable  for  a  successful  de- 
velopment. I  passed  from  the  meadow  where  the  nest  was 
situated  up  to  a  hillside  adjoining,  and  in  ftill  view  of  the 
location  of  the  nest.  I  seated  myself  upon  the  ground  to 
watch  some  spotted  sandpipers  that  I  felt  sure  were  nesting 
beside  the  brook  flowing  through  the  meadow,  when  I  saw 
a  fox  come  to  the  lower  end  of  the  meadow  and  begin  to 
hunt,  as  I  supposed,  for  mice.  In  the  course  of  his  quar- 
tering over  the  ground  he  apparently  stumbled  onto  my 
lark's  nest,  and,  as  he  became  aware  of  its  proximity,  he 
pounced  sharply  to  one  side  right  into  it.  I  jumped  to  my 
feet  and  shouted  to  him,  and  ran  towards  the  nest,  while 
Mr.  Fox  loped  airily  and  quickly  to  the  woods.  When  I 
arrived  on  the  scene,  two  of  the  young  were  gone  and  one 
other  lay  about  a  foot  from  the  nest,  dead.  One  pleasant 
evening  in  May  I  was  sitting  on  a  log  near  the  edge  of  a 
piece  of  mowing  land,  where  it  joined  some  scrub  on  the 
edge  of  a  wood.  .  .  .  While  waiting,  I  saw  a  fox  on  the 
edge  of  the  grass  land  mincing  along,  in  no  hurry,  and  evi- 
dently hunting  for  mice  or  grasshoppers,  as  he  would  thrust 
his  muzzle  into  the  grass,  then  dance  around  as  if  watching 
some  moving  object  in  the  grass,  make  a  grab,  then  move 
along,  all  the  time  coming  nearer  to  my  position,  which 
was  hidden  from  him  so  long  as  I  remained  motionless. 
Suddenly,  when  the  fox  was  within  five  or  six  rods  of  me, 
a  big  ball  of  feathers  flew  out  of  the  scnib  at  him  and  drove 
him  some  distance  into  the  grass  land.     I  immediately  sized 
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the  situation  up.  A  partridge  (ruffed  grouse)  was  warning 
Mr.  Fox  that  she  had  claims  to  that  particular  tract  of  land 
that  he  would  be  required  to  respect.  But  Mr.  Fox  was 
evidently  hungry,  so  he  followed  the  brave  little  mother 
back  to  her  nest  beside  a  stump  on  the  edge  of  the  scrub. 
Although  the  bird  made  one  or  more  rushes,  they  were  of 
no  avail,  and,  although  I  did  not  at  first  intend  to  harm  the 
fox,  as  at  that  time  of  year  he  would  be  of  no  use  to  me 
dead,  I  regarded  it,  in  the  light  of  recent  developments,  to 
be  a  case  for  armed  intervention,  so  I  put  a  bullet  where  it 
would  do  the  most  good,  and  he  died  within  his  length  of 
the  nest,  with  his  mouth  and  throat  filled  with  egg  con- 
tents." 

Probably  foxes  kill  some  of  the  young  of  the  smaller  birds 
when  they  are  learning  to  fiy,  catching  them  as  cats  do.  Of 
this  habit  Mr.  F.  H.  Mosher  says:  **I  have  seen  but  one 
instance  of  the  fox  catching  a  bird,  and  that  was  several 
years  ago.  I  was  standing  on  a  rise  of  ground  that  over- 
looked a  wet  meadow.  A  fox  came  out  of  the  woods  and 
appeared  to  be  hunting  for  mice  in  the  grass.  As  he  came 
opposite  a  small  clump  of  bushes,  a  small  bird  fiew  out  and 
started  for  the  woods.  The  fox  ran  a  few  steps  after  it  and 
gave  a  tremendous  spring,  and  caught  it  on  the  wing.  Prob- 
ably it  was  a  young  bird." 

If  foxes  quarter  over  the  ground  in  summer,  as  they  cer- 
tainly do  in  winter,  it  would  seem  impossible  for  any  nest 
on  the  ground  to  escape  their  notice,  unless,  indeed,  they 
are  unable  to  smell  the  sitting  bird.  Prof.  C.  F.  Hodge 
told  me  in  1903  that  he  had  found  by  experiment  that  trained 
pointer  and  setter  dogs  were  unable  to  find  a  miffed  grouse 
sitting  on  her  nest,  even  when,  in  one  case,  the  bird  had  left 
her  nest  and  walked  about  a  short  time  previously.  This 
seems  to  indicate  that  these  birds  leave  no  scent  during  in- 
cubation ;  but  Mr.  Brewster  informs  me  that  his  dog  on 
more  than  one  occasion  found  a  woodcock  on  her  nest.  It 
seems  probable,  however,  that  ordinarily  dogs  and  foxes  find 
only  such  nests  as  they  happen  to  stumble  upon  ;  otherwise, 
what  is  to  prevent  them  from  destroying  the  broods  of  nearly 
all  ground-breeding  birds  ? 
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In  order  to  determine  the  value  of  the  evidence  against 
the  natural  enemies  of  birds,  letters  were  written  to  nearly 
all  who  regarded  crows,  jays,  foxes,  squirrels  and  weasels  as 
particularly  injurious,  inquiring  what  evidence  had  led  to 
this  conclusion.  Some  of  the  replies  showed  that  the  evi- 
dence was  merely  hearsay,  others  appeared  to  be  the  result 
of  personal  observation. 

Regarding  foxes,  Mr.  J.  H.  Wood  of  Pittsfield  writes  as 
follows  :  **  I  visited  a  swamp  in  the  vicinity  of  Ashley  Lake, 
for  the  purpose  of  running  the  white  rabbits  with  a  hound. 
There  had  been  a  heavy  snowfall  a  day  or  two  before,  and  in 
following  a  bank  on  the  edge  of  the  swamp  we  noticed 
several  holes  in  the  snow  at  the  foot  of  the  bank  under  some 
spruce  trees.  We  also  noticed  a  fox  track  and  some  feathers 
about  a  hole.  This  led  me  to  investigate,  and  I  found  that 
this  one  fox  had  killed  four  out  of  the  seven  partridge  that 
had  taken  refuge  in  the  snow  from  the  storm  of  the  previous 
day.  We  tracked  this  fox  from  where  he  had  eaten  the  first 
bird  to  a  ledge,  where  we  succeeded  in  finding  one  of  the 
birds  that  had  been  carried  there  by  the  fox.  My  next  ex- 
perience was  in  1902,  about  the  20th  of  November,  when  I 
found  a  place  where  some  men  were  getting  out  stone. 
They  had  uncovered  a  fox's  burrow  where  there  had  been  a 
litter  of  foxes  the  past  sununer,  and  if  you  could  have  seen 
the  parts  and  feathers  of  the  partridge  you  would  have  been 
surprised.'* 

Mr.  W.  J.  Cross  of  Becket,  also  in  Berkshire  County,  a 
fox  hunter  himself,  says :  ' '  Every  hunter  of  the  fox  has 
found,  when  following  a  track,  the  circle  of  feathers  telling 
the  story  of  where  the  ruffed  grouse  made  his  last  dive 
under  the  snow  to  frirnish  a  meal  for  Mr.  Fox  the  next 
morning." 

Mr.  W.  H.  Snow  of  Becket  says:  '*I  have  seen  where 
the  foxes  have  killed  and  eaten  the  partridges  when  there  is 
a  snowstorm.  The  partridges  get  under  spruce  trees  to  get 
shelter  for  the  night,  and  they  are  caught  by  the  foxes." 

Mr.  Thomas  Allen  of  Bemardston,  Franklin  County,  as- 
serts that  he  has  found  the  remains  of  grouse  partly  eaten, 
or  feathers  alone    remaining,   where    fox    tracks    showed 
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plainly.  Others  have  related  to  him  similar  experiences. 
One  saw  a  fox  eating  a  grouse. 

Mr.  George  E.  Whitehead  of  Millbury,  Worcester  County, 
says :  *'  Every  observing  hunter  or  trapper  can  tell  you  the 
story  of  the  fox's  attempt  to  ambush  a  i)artridge,  as  told  by 
the  tracks  on  the  snow.  One  can  plainly  see  how  the  fox 
took  advantage  of  every  bit  of  natural  cover,  while  he 
sneaked  to  where  he  made  his  spring.  The  fact  that  a  few 
feathers  are  left  shows  that  he  met  with  success." 

Mr.  Otis  Thayer  of  West  Quincy,  Norfolk  County,  says 
that  after  the  Blue  Hills  Reservation  was  closed  to  hunters, 
game  increased  very  rapidly,  for  foxes  were  scarce ;  but  as 
the  foxes  increased,  game  decreased.  Formerly,  he  says, 
this  region  was  good  hunting  ground ;  now  he  finds  no 
game,  but  always  finds  foxes.  They  are  now  so  plentiful 
that  they  are  becoming  destructive  to  poultry  as  the  game 
decreases. 

Mr.  W.  H.  Aspinwall,  secretary  of  the  Massachusetts 
Rod  and  Gun  Club,  writes  as  follows:  "During  the  last 
few  years  I  have  twice,  if  I  remember  aright,  found  the 
place  where  a  fox  had  very  recently  killed  a  partiidge  and 
eaten  him.  It  was  so  recent  an  act  that  my  setter  pointed 
at  the  place,  and  I  went  up  and  found  the  remains  of  the 
partridge,  and  foxes'  tracks  all  around.  The  only  fox  that  I 
ever  shot  I  ran  on  quite  unexpectedly  while  working  up  a 
bevy  of  quail.  It  was  a  young  dog  fox,  and  he  was  on  the 
same  errand  that  I  was,  for  the  quail  flushed  when  I  killed 
the  fox.  I  have  made  a  great  many  inquiries  among  the 
native  hunters  in  our  country  districts,  and  they  all  believe 
that  foxes  and  skunks,  especially  in  the  breeding  season, 
are  very  destructive  to  our  game  birds.  I  have  been  told 
by  a  number  that  in  digging  out  foxes  that  have  holed  they 
have  found  the  remains  of  partridges,  and  even  of  the 
smaller  birds,  such  as  robins,  etc.  Only  last  week  a  firiend 
of  mine  who  is  an  extremely  good  observer  and  sportsman 
told  me  that  he  found  the  remains  of  a  robin  which  a  fox 
had  just  killed.  I  believe  that  the  chief  difliculty  is  in  the 
breeding  season,  when  it  is  quite  easy  for  foxes  to  catch  the 
hen  bird  on  a  nest.     I  think  that  most  people  agree  that,  as 
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the  foxes  have  increased  tremendously  in  numbers  in  the 
neighborhood  of  our  reservations,  such  as  the  Blue  Hills 
Resei-vation,  the  partridges  have  decreased  in  about  the 
same  proportion.  That  foxes  have  increased  in  eastern 
^lassachusetts  is  proved  by  the  evidence  that  within  the  last 
few  years  a  great  deal  of  poultry  has  been  destroyed,  even 
in  such  a  closely  populated  district  as  Chestnut  Hill ;  and 
foxes  have  been  seen  quite  frequently.  I  believe  that  the 
State  should  in  some  way  make  a  decided  stand  in  destroy- 
ing the  vermin  in  the  reservations,  if  they  desire  to  make 
this  a  favorite  breeding  ground  for  the  birds."  Consider- 
able further  evidence  of  this  same  character  was  received. 
There  is  at  least  one  reservation  where  foxes  are  not  pro- 
tected. Mr.  Charles  P.  Price,  superintendent  of  the  Mid- 
dlesex Fells  Reservation,  tells  me  that  the  foxes  have  been 
all  killed  or  driven  out  of  the  reservation,  and  that  game 
birds  have  increased  there.  About  fifteen  foxes  per  year 
were  killed  for  three  years. 

Mr.  Henry  B.  Bigelow  of  Cohasset  says :  *'  Foxbs  are 
particularly  destructive  to  quail  and  partridges  in  this  neigh- 
borhood ;  the  entrance  to  every  fox  hole  is  strewn  with  their 
feathers;  and  to  my  certain  knowledge  one  fox,  in  1899, 
killed,  during  the  autumn,  six  out  of  a  covey  of  twelve  to 
fourteen  quail.  Partridges  also  suffer,  as  shown  by  the 
presence  of  their  feathers  about  the  dens,  as  do  also  domes- 
tic fowls." 

Mr.  S.  J.  Harris  of  East  Dodham  writes:  *'I  once  shot 
at  a  fox  having  a  partridge  in  his  mouth.  I  did  not  know 
that  it  was  a  partridge  when  I  fired  at  the  fox,  but  he 
dropped  it  when  I  fired,  and  of  course  I  got  the  par- 
tridge." 

The  limits  of  this  report  will  not  permit  the  printing  of 
half  the  evidence  received  against  the  fox.  Some  evidence 
from  other  parts  of  the  State  is  given  in  brief  below.  *'  A 
common  occurrence  to  find  where  foxes  have  caught  and 
eaten  partridges,  both  on  snow  and  bare  ground."  (Her- 
bert A.  Bent,  Franklin,  Norfolk  County.)  "Have  never 
yet  seen  a  section  of  country  where  foxes  and  partridges 
were  plentiful  at  the  same  time."     (H.  R.  Packard,  Attle- 
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borough,  Bristol  County.)  **Have  seen  feathers  of  birds 
around  his  burrow.  Where  the  fox  lives,  the  game  disap- 
pears."   (A.  C.  Southworth,  Lakeville,  Plymouth  County.) 

This  evidence,  like  the  rest,  is  largely  circumstantial ; 
but  it  seems  sufficient  to  prejudice  the  case  of  the  fox, 
somewhat,  and  leads  to  the  belief  that  in  some  localities  we 
may  have  too  many  foxes.  The  fox  is  well  able  to  take 
care  of  itself.  Its  natural  enemies  have  been  nearly  all 
extirpated,  and  it  must  be  kept  within  bounds,  or  it  may 
become  a  pest.  Under  ordinary  conditions,  however,  there 
are  fox  hunters  enough  to  hold  the  fox  in  check. 

The  Common  Crmo,  —  The  crow  is  now  regarded  by  so 
many  people  as  a  useful  and  much-maligned  bird,  that  it 
may  not  be  out  of  place  to  present  here  some  of  the  evi- 
dence against  it.  I  have  already  given  to  this  Board  some 
of  my  experience  with  the  crow,  concerning  its  destructive- 
ness  to  birds,*  and  will  only  say  here  that  I  have  repeat- 
edly observed  crows  in  the  act  of  destroying  the  eggs  and 
young  of  other  birds  ;  they  are  so  addicted  to  nest-robbing 
that  it  is  a  wonder  that  any  young  of  the  smaller  birds  can 
be  reared  where  crows  are  numerous,  and  my  experience 
indicates  that  in  some  cases  very  few  are  actually  reared  in 
such  localities.  Since,  in  view  of  my  own  experience,  I 
may  be  considered  as  prejudiced  against  the  bird,  I  will 
quote  mainly  from  new  evidence  secured  in  this  inquiry. 
It  will  be  impossible  to  present  here  more  than  a  small  part 
of  the  evidence  received,  giving  it  in  the  words  of  the  wit- 
nesses, to  avoid  any  possible  distortion. 

In  a  letter  written  by  Mr.  Ingalls,  in  1896,  he  says :  "I 
have  seen  the  nests  of  many  birds  of  several  species,  from 
the  ruffed  grouse  to  the  red-eye  and  chippy,  robbed  before 
my  own  eyes,  and  have  evidence  of  many  more.  Every 
season,  late  in  May  or  early  in  June,  the  crows  make  a  raid 
on  the  birds  nesting  in  the  shade  trees  along  our  village 
streets  and  in  orchards  and  private  grounds,  systematically 
searching  every  tree,  destroying  nests,  and  eating  or  carry- 
ing away  the  eggs  and  young."     Now,  after  eight  years 

*  Report  Massachusetts  State  Board  of  Agriculture,  1896,  '*The  crow  is 
Massachusetts,"  p.  285;  see  also  ibid.^  1902,  p.  147. 
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more  experience,  he  rates  the  crow  as  the  most  destructive 
of  all  the  natural  enemies  of  birds. 

Here  is  another  experience  from  another  county :  **For 
the  past  ten  years,  during  the  breeding  season  of  the  birds, 
from  the  last  of  May  through  June  and  July  of  each  year, 
I  have  watched  the  crows  eat  the  eggs  and  little  birds.  I 
have  watched  them  start  at  4  o'clock  in  the  morning,  or  a 
little  later,  and  hunt  over  the  shade  trees  that  Une  the 
streets  for  the  eggs  and  young  birds,  even  going  into  the 
trees  that  stand  close  to  the  buildings,  where  people  would 
not  think  a  crow  would  ever  go.  This  is  done,  of  course, 
before  people  rise ;  and  as  soon  as  any  one  stirs  out  they 
will  leave,  but  will  begin  the  next  morning  just  the  same. 
Any  one  can  plainly  see  what  they  are  up  to.  After  the 
breeding  season  they  will  not  visit  the  shade  trees  until  the 
breeding  season  begins  the  next  year,  and  then  they  are 
ready  to  follow  them  up  again."  (Anson  O.  Howard,  East 
Northfield,  Franklin  County.) 

*'  I  have  many  times  seen  crows  eating  robins'  eggs,  and 
have  also  seen  them  flying  from  nests  with  the  young  birds 
in  their  beaks.  This  was  probably  food  for  their  own 
young.  I  often  see  them  very  early  in  the  morning, 
searching  trees  near  houses  where  small  birds  have  nests." 
(Samuel  S.  Synmmes,  Winchester,  Middlesex  County.) 

''  I  have  seen  crows  come  to  the  eaves  of  a  house  and 
take  young  robins  from  the  nest."  (S.  F.  Stockwell,  Au- 
burn, Worcester  County.) 

"  Crows  are  remarkably  plentiful  here.  Have  not  known 
a  nest  of  young  birds  to  mature  this  year.  Saw  a  crow 
take  young  out  of  nests  right  by  the  house."  (W.  J. 
Hunter,  Lincoln,  Middlesex  County.) 

*'I  have  seen  crows  drive  birds  from  the  nest,  and  take 
and  eat  whatever  was  in  it,  whether  young  birds  or  eggs. 
There  is  one  tall  elm  tree  in  paiticular  on  the  boundaries  of 
our  place  where  I  have  watched  them  repeatedly  attack  the 
birds  and  eat  the  young."  (Amelia  M.  Brastow,  Wrentham, 
Norfolk  County.) 

"The  crows  visit  the  orchard  very  early  in  the  morning, 
usually  about  sunrise,  and  after  their  visit  you  can  find 
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many  nests  without  eggs,  that  had  a  full  complement  the 
day  before."  (I.  Chester  Horton,  Ponkapog,  Canton,  Nor- 
folk County.) 

**  Directly  back  of  my  house  is  a  bush  pasture,  in  which 
are  a  few  pines,  cedars  and  birches.  In  the  pines  and 
cedars  numerous  robins  build  every  spring;  and  every 
spring  about  the  nesting  time  of  the  crows  I  see  them 
searching  through  these  pines  and  cedars  for  —  something. 
At  no  other  timfe  of  year  do  I  ever  see  a  crow  even  alight 
in  this  pasture,  to  say  nothing  about  visiting  each  tree  sepa- 
rately, with  every  action  indicating  a  search  for  something. 
One  morning  a' few  years  ago  I  saw  a  crow  drop  into  the 
top  of  a  certain  cedar  in  this  pasture,  and  pick  the  eggs, 
one  by  one,  from  a  robin's  nest  there  and  eat  them.  A 
year  or  so  later  I  saw  the  same  thing  done  again,  although 
this  nest  was  in  another  cedar.  At  another  time  I  saw  a 
crow  visit  a  robin's  nest  in  an  oak  tree.  This  nest  con- 
tained young  birds  perhaps  a  week  old,  and  despite  the 
protests  of  the  parent  birds,  they  were  all  carried  away, 
apparently  to  feed  the  crow's  young.  In  a  clump  of  pines 
south-west  of  the  house  a  pair  of  crows  had  a  nest  one  year, 
while  the  crows'  hunting  ground  was  to  the  east  of  the 
house,  so  that  the  old  crows  often  flew  over  the  house  while 
passing  from  the  hunting  ground  to  the  nest.  On  one  of 
these  trips  a  crow  had  in  its  bill  a  young  bird,  unfeathered, 
which  I  identified  at  the  time  as  a  young  robin.  While 
there  are  many  nests  built  every  year  in  the  pasture  re- 
ferred to,  I  estimate  that  not  one  in  ten  ever  contains 
young,  and  not  half  the  young  ever  leave  the  nest  alive.  I 
know  that  at  least  one  crow  visited  this  pasture  every  day.'* 
(R.  H.  Carr,  Brockton,  Plymouth  County.) 

'*  Crows  destroy  many  nests  of  eggs.  Think  them  the 
worst  enemy."  (R.  H.  Cushman,  Bernardston,  Franklin 
County.) 

**I  have  seen  crows  attack  the  nests  of  our  common  birds 
many  times,  and  carry  ofl*  the  young  birds  to  be  used  for 
feeding  their  own  young  during  the  nesting  season.  .  .  . 
Both  crows  and  red  squirrels  are  fond  of  birds'  eggs,  and  I 
have  found  the  empty  shells  of  eggs  of  birds  near  their  nests 
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many  times."  (Henry  N.  Smith,  South  Sudbury,  Middlesex 
County.) 

*'I  have  many  times  seen  crows  in  the  act  of  robbing 
birds'  nests."  (Fred  H.  Kennard,  Brookline,  Norfolk 
County. ) 

*'I,  and  an  absolutely  trustworthy  Mend,  have  on  several 
occasions  seen  crows  carrying  young  birds  away,  though  we 
have  been  unable  to  identify  the  victims.  Last  June  a  robin's 
nest  near  my  house  was  despoiled  by  crows,  and  three  young 
birds  were  taken ;  the  fourth  fell  to  the  ground."  (Emily 
B.  Adams,  Springfield,  Hampden  County.) 

*  *  This  bird  does  more  damage  to  the  farmer  than  almost 
all  other  bii'ds.  He  deliberately  kills  our  young  song  birds, 
our  insect-eating  birds.  He  has  been  seen  to  go  through 
our  grove  of  maple  trees,  each  side  of  the  highway,  destroy- 
ing the  nests  and  young  birds.  Our  village  is  well  provided 
ivith  shade  trees,  and  nearly  every  tree  is  occupied  by  one 
or  more  birds'  nests,  mostly  robins,  with  many  smaller  birds ; 
and  in  the  woods  outside  we  always  have  plenty  of  crows. 
In  the  nesting  season,  early  in  the  morning,  from  half-past 
3  to  5,  you  will  find  plenty  of  crows  hunting  the  trees  for 
nests,  and  it  is  always  a  still  hunt.  I  make  it  a  point  to 
look  after  them  at  this  season,  and  have  shot  quite  a  number 
of  them  with  both  eggs  and  young  birds  in  their  possession. 
One  morning  I  shot  one  from  my  door  with  a  young  robin, 
two-thirds  grown,  in  his  bill.  There  are  two  or  three  others 
here  that  I  have  interested  in  protecting  the  birds,  so  that 
we  manage  to  have  some  of  them,  and  make  it  rather  hot 
for  the  crows."     (W.  J.  Cross,  Becket,  Berkshire  County.) 

"The  crows  gather  in  quantities  about  the  maple  trees 
lining  the  highway,  and  fight  our  robins,  often  destroying 
the  old  bird,  and  then  destroying  the  eggs  or  young ;  also 
the  chipping  sparrow.  Then,  again,  they  attack  our  red- 
winged  blackbirds'  nests.  The  crow  is  well  aware  who  has 
the  gun,  and  makes  his  visits  early,  about  3.30  a.m.,  as  soon 
as  signs  of  life  appear.  He  is  out  when  no  gun  is  at  hand. 
This  is  our  greatest  enemy  to  song  birds,  and  a  bounty 
ought  to  be  placed  on  him."  (Edgar  C.  Clark,  Wilbraham, 
Hampden  County.) 
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The  above  statements,  coining,  as  they  do,  from  many  sec- 
tions of  the  State,  go  far  to  substantiate  the  claim  made  by 
some  persons  that  the  crow  is  everywhere  the  greatest  nat- 
ural enemy  of  the  smaller  birds.  Professor  Hodge  told  me 
that  crows  had  repeatedly  robbed  robins'  nests  in  a  city  lot, 
ander  his  windows,  coming  very  early  in  the  morning,  be- 
fore people  generally  were  out  of  bed.  They  are  just  as 
inveterate  thieves  of  the  eggs  and  young  of  the  larger  birds. 
Several  observers  speak  of  crows  taking  the  eggs  and  yoimg 
of  fowls  and  turkeys.  This  is  a  habit  so  well  known  that 
it  hardly  need  be  alluded  to  here,  except  to  show  their  taste 
for  eggs  and  nestlings. 

Mr.  Price,  at  the  Middlesex  Fells  Reservation,  is  raising 
both  wild  and  domesticated  ducks  and  pheasants.  He  says 
that  crows  took  five  out  of  seven  young  ducks  in  one  day. 
In  June  about  one  hundred  Mallard  ducks  were  turned  out 
on  a  small  pond.  Ducks  lay  their  eggs  very  early  in  the 
morning,  and  every  morning  crows  were  seen  carrying  off 
eggs.  Mr.  Price  says  they  took  about  fifty  each  week,  car- 
rying off,  altogether,  from  eight  hundred  to  one  thousand 
eggs  during  the  season,  taking  about  all  the  eggs  laid  by 
the  ducks. 

It  is  probable  that  where  one  instance  of  crows  robbing 
nests  is  observed,  a  thousand  pass  unnoticed.  There  is 
only  one  redeeming  feature  in  the  case  of  the  crow,  and 
that  is,  that  not  all  crows  habitually  rob  birds'  nests  ;  for  if 
they  did,  they  would  destroy  most  other  birds,  and  in  time 
we  should  have  few  birds  but  crows. 

Squirrels.  —  Forty-two  observers  regard  squirrels  as  very 
injurious  to  birds,  thus  ranking  them  next  to  the  crow  in 
destructiveness,  and  some  regard  them  as  more  vicious  than 
the  crow.  Others  believe  that  squuTels  do  no  harm,  as 
they  have  never  seen  them  troubling  birds  in  any  way,  nor 
seen  birds  manifesting  any  alarm  at  their  presence.  Mr. 
Brewster  is  very  positive  that  the  squirrels  have  never 
troubled  the  birds  at  his  place  in  Cambridge,  where  he  has 
watched  carefiiUy  for  years  the  habits  of  both  birds  and 
squirrels.  Mason  A.  Walton,  the  hermit  of  Gloucester, 
says  that  he  has  several  times  seen  red  squirrels  examining 


No.  4.]  DECREASE  OF  BIRDS.  $03 

the  nests  of  birds,  but  that  they  never  disturbed  the  nests 
or  young  birds.  * 

There  may  be  many  good  squirrels,  but  there  certainly 
are  some  bad  ones,  as  the  literature  of  field  natural  history 
teems  with  instances  of  their  destructiveness.  To  convince 
the  reader,  some  new  evidence  is  appended,  collected  dur- 
ing this  inquiry. 

''Red  squirrels,  I  think,  do  fully  as  much  damage  as 
crows.  For  a  number  of  years  I  had  quite  a  colony  of  red 
squirrels  on  my  premises,  and  protected  them,  as  the  &mily 
liked  to  see  them  around.  But  one  morning  there  was  a 
great  commotion  among  the  robins  in  the  yard ;  I  stepped 
to  the  door  with  gun  in  hand,  expecting  to  find  crows,  but, 
on  looking  closely,  found  a  red  squirrel  at  the  nest,  firom 
which  he  soon  started,  carrying  something  in  his  mouth.  I 
fired  at  him,  and  he  dropped  to  the  ground,  and  with  him  a 
young  robin  with  the  head  partly  eaten  ;  and  on  looking  the 
ground  over,  I  found  two  others  in  the  same  condition. 
Since  then  by  observing  closely  I  have  found  them  despoil- 
ing the  nests  of  robins  and  other  birds  of  either  the  eggs  or 
young,  and  shoot  them  on  sight,  as  a  nuisance."  (W.  J. 
Cross.) 

**  I  was  at  work  in  one  of  my  gardens  when  my  attention 
was  attracted  by  the  cries  of  a  pair  of  thrushes  near  by. 
On  approaching,  I  discovered  a  red  squirrel  sitting  upon 
the  nest,  busily  devouring  their  young.  I  drove  the  little 
rascal  away  with  stones,  but  he  returned  again,  and  had  bit- 
ten the  remaining  birds  before  I  reached  the  nest  again,  it 
being  several  rods  distant.  The  next  day  I  found  nothing 
left  but  the  empty  nest.  The  young  thrushes  were  more 
than  half  grown,  and  were  all  destroyed,  undoubtedly  by 
this  same  squirrel."     (Henry  N.  Smith.) 

*' There  is  an  apple  orchard  on  the  rear  of  my  place,  and 
during  the  summer  of  1903 1  was  surprised  to  see  the  robins, 
etc.,  continually  building  new  nests.  They  would  no  sooner 
have  a  nest  finished  and  eggs  laid,  than  they  would  be  at 
work  on  a  new  one,  usually  in  the  same  tree,  the  first  one 

•  **  A  henuit's  wild  friends,"  Mason  A.  Walton,  p.  69. 
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having  been  abandoned  and  the  eggs  missing.  One  day  in 
passing  through  the  orchard  I  saw  some  robins  fluttering  and 
scolding  about  one  of  the  nests,  and,  being  interested,  tried 
to  see  the  cause  of  the  trouble.  I  found  there  was  a  red 
squirrel  sitting  on  the  edge  of  the  nest,  devouring  the  eggs 
as  cahnly  as  possible.  I  had  noticed  previously  that  a  pair 
of  red  squirrels  made  their  home  in  a  hole  in  one  of  the 
trees,  and  saw  that  they  were  undoubtedly  the  cause  of  the 
depleted  nests.  I  killed  the  squirrels,  and  there  was  no 
more  trouble."     (I.  C.  Horton.) 

*'  Some  five  years  ago  I  noticed  that  some  species  of  birds 
.  were  decreasing  in  a  certain  small  piece  of  woodland  that  I 
look  over  pretty  carefully,  and  the  many  rifled  nests  con- 
vinced me  the  red  squirrels  were  doing  the  mischief.  I 
started  a  campaign  after  them,  and  from  that  time  until  the 
present  have  shot  them  on  sight.  During  this  time  have 
caught  them  in  the  act  of  rifling  robins'  and  catbirds'  nests, 
and  with  fledglings  in  their  mouths ;  also  found  egg  shells 
around  squirrels'  nests  on  the  ground.  On  one  occasion 
saw  a  pair  of  robins  catch  a  red  squirrel  at  their  nest,  and 
with  the  help  of  others  drive  him  from  it  and  chase  him  to 
cover.  An  egg  had  been  taken  from  this  nest,  which  I  found 
on  the  ground  uninjured,  where  he  evidently  dropped  it  in 
flight.  For  some  time  I  had  another  robin's  egg,  dropped 
by  a  red  squirrel,  that  had  been  neatly  punctured  ready  to 
suck."     (F.  C.  Dodge.) 

*'In  the  spring  of  1896  my  attention  was  first  drawn  to 
the  red  squirrels  robbing  birds'  nests.  In  the  early  morning 
I  have  repeatedly  seen  the  red  squiiTels  going  from  tree  to 
tree,  hunting  for  birds'  nests.  If  these  nests  contained 
young  birds,  they  were  taken  out  and  eaten  by  the  squirrels. 
The  birds  around  our  place  decreased  rapidly,  and  the  squii'- 
rels  increased.  Catbirds,  which  had  begun  to  nest  around 
here  in  numbers,  as  the  locality  apparently  suited  them, 
were  entirely  driven  off,  and  no  longer  build  nests  here.  I 
think  it  was  about  four  years  ago  that  we  killed  off  numbers 
of  red  squirrels,  and  the  birds  began  then  to  increase." 
(Amelia  M.  Brastow. ) 

**I  have  many  times  seen  red  squirrels  in  the  act  of  rob- 
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bing  birds'  nests,  and  this  year  saw  a  young  gray  apparently 
at  the  same  trick."     (F.  II.  Kennard.) 

The  foregoing  instances  seem  to  establish  the  fact  that 
certain  squirrels  at  least  which  have  acquired  the  habit  of 
molesting  birds  are  among  their  most  dangerous  enemies. 
Squirrels  are  very  active,  keen  of  sight,  can  climb  anywhere 
in  a  tree,  and  it  is  difficult  for  a  bird  smaller  than  a  hawk  or 
crow  to  defend  its  nest  against  them.  I  have  seen  a  squirrel 
continually  attempt  to  reach  the  nest  of  a  robin,  although, 
being  assailed  from  all  sides  by  both  robins  and  jays,  it  was 
struck  and  repeatedly  driven  back  toward  the  ground.  In 
courage  and  activity  the  red  squirrel  is  superior  to  the  gray, 
and  is  usually  regarded  as  the  greater  enemy  to  birds.  At 
Wareham  the  birds  seem  to  regard  both  species  with  equal 
aversion. 

Some  squirrels  have  a  habit  of  cracking  the  skulls  of 
young  birds,  as  they  would  a  nut.  Mr.  F.  H.  Mosher  tells 
me  he  has  observed  this  habit  at  Hyde  Park,  Dutchess 
County,  N.  Y.,  and  also  at  Dartmouth,  Mass.  At  Hyde 
Park  both  red  and  gray  squirrels  were  observed  in  the  act. 
He  saw  the  squirrels  attack  the  young  on  the  nests  on  six 
different  occasions.  The  birds  molested  were  the  chipping 
sparrow,  robin  and  red-eyed  vireo.  The  squirrel  cut  off 
the  head  of  each  young  bird,  dropping  the  body  to  the 
ground,  and  ate  out  the  brains  from  the  skull.  One  day  in 
the  spring  of  1903  he  heard  the  cries  of  robins  at  his  own 
place  in  Dartmouth.  He  saw  a  gray  squirrel  climbing  to  a 
robin's  nest,  and  before  he  could  reach  the  spot  the  squirrel 
had  the  head  of  a  young  robin  in  its  mouth.  The  bird  was 
dead  when  he  reached  it.  Gray  squirrels  have  been  the 
culprits  in  each  case  but  one  that  he  has  observed. 

Mr.  Brewster  told  me  that  he  saw  a  wounded  thrush  pur- 
sued and  overtaken  by  a  chipmunk,  that  killed  the  bird  and 
was  eating  its  brains  when  he  reached  the  spot.  He  took 
the  bird  from  the  squirrel,  but  the  little  animal  was  so  eager 
and  fearless  that  it  would  not  leave,  but  stood  up  trying  to 
reach  the  bird,  like  a  dog  begging  for  a  bone. 

Mr.  H.  H.  Dewey  writes  from  New  Lenox,  Berkshire 
County,  aa  follows:  "  Last  summer  I  had  occasion  to  ob- 
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seiTe  a  nest  of  small  yellowbirds  in  a  willow  bush  near 
where  I  milked  my  cows.  One  morning,  as  I  was  milking, 
I  heard  several  of  the  old  birds  making  a  great  noise  of  dis- 
tress, and  on  going  near  the  nest  I  discovered  a  chipmunk 
just  swallowing  one  of  the  young  ones  which  had  l)een 
hatched  about  three  days.  The  chipmunk  escaped,  and  on 
going  to  the  nest  I  found  only  one  of  the  four  left.  I  heard 
the  cries  of  the  old  ones  early  the  next  morning,  and  on 
hurrying  to  the  nest  I  saw  the  last  young  bird  being  swal- 
lowed whole  by  the  chipmunk,  which  again  made  its  es- 
cape. I  have  for  a  number  of  years  been  suspicious  of  the 
little  animals  doing  great  damage  to  either  the  young  birds 
or  the  eggs,  but  have  never  been  able  to  catch  one  in  the 
act  before." 

It  seems  improbable  that  the  chipmunk  actually  swallowed 
a  young  bird  whole,  but  it  may  have  stowed  it  away  in  its 
large  cheek-pouches,  for  convenience  in  carrying  it  off.  It 
is  probable  that  only  certain  individuals  among  squirrels 
molest  birds.  Such  individuals  must  be  killed  by  those 
who  would  protect  the  birds. 

The  English  Sparrow.  —  Many  people  consider  this  the 
most  destructive  of  all  the  natural  enemies  of  birds,  and  it 
may  be  so,  in  and  near  the  cities,  with  the  possible  excep- 
tion of  the  cat.  The  story  of  how  this  bird  was  introduced 
here,  invading  the  cities  and  villages,  destroying  the  native 
birds  or  driving  them  out  into  the  country,  was  told  long 
ago.*  Much  might  be  added  to  it  from  my  own  experience 
and  that  of  correspondents,  but  Jack  of  space  forbids. 
There  are  some  localities  in  the  country  to  which  the  spar- 
row has  not  penetrated,  and  it  has  seemed  to  me  that  it  was 
hardly  holding  its  own  for  the  past  few  years,  especially  in 
eastern  Massachusetts,  where  in  some  sections  sparrows  are 
not  so  numerous  as  in  the  past,  and  the  native  birds  are 
beginning  to  reoccupy  their  old  haunts.  The  information 
gained  in  this  inquiry,  however,  does  not  confirm  this  belief, ' 
for  every  county,  except  Suffolk,  Dukes,  Barnstable  and 

•  "The  English  sparrow  in  North  America,"  Walter  B.  Barrows,  Bulletin  I., 
Division  of  Economic  Ornithology  and  Mammalogy,  United  States  Department 
of  Agriculture. 
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Nantucket,  sends  reports  of  an  increase  of  these  birds.  The 
only  reports  of  an  increase  in  the  cities  come  from  Fitch- 
burg,  Lowell  and  Waltham ;  all  the  rest  come  from  towns, 
and  many  from  the  smaller  and  more  remote  villages.  All 
this  seems  to  indicate  that,  outside  the  larger  cities,  the 
sparrows  are  still  increasing  in  numbers  and  extending  their 
baleful  influence. 

Evidence  recently  submitted  to,  and  published  by,  Mr. 
C.  A.  Beed,  editor  of  **  American  ornithology,"  *  from  cor- 
respondents in  different  parts  of  the  country,  indicates  that 
tiie  sparrow  is  still  destructive  to  other  birds.  The  spar- 
row is  largely  responsible  for  the  decrease  in  swalloWs,  mar- 
tins and  wrens.  For  more  than  thirty  years  it  has  driven 
these  and  other  birds  from  their  former  breeding  places, 
torn  down  their  nests  and  killed  them  and  their  young. 
The  tree  swallows  and  martins  have  been  driven  from  the 
bird-houses.  The  nests  of  the  cliff  swallows  have  been  torn 
down  or  occupied  by  the  sparrows.  The  bam  swallows 
have  been  driven  from  the  buildings  they  formerly  occupied, 
and  because  of  this  persecution  the  wrens  have  actually  dis- 
appeared from  the  neighborhood  of  towns  and  villages.  If 
the  sparrow  is  still  increasing  and  spreading  out  into  the 
country,  we  may  look  for  a  continued  decrease  of  swallows 
and  wrens. 

Hawks,  —  Every  one  will  admit  that  hawks  kill  birds. 
Thirty-four  observers  consider  them  seriously  destructive. 
It  is  to  be  noted,  however,  that,  as  in  the  case  of  the  fox, 
the  chief  evidence  is  given  by  gunners.  Nevertheless,  it  is 
probably  true  that,  after  man,  the  great  bird  destroyer, 
birds  are  among  the  greatest  enemies  of  birds.  No  otlier 
animals  can  pursue  birds  through  the  air.  No  others  can 
follow  them  in  their  vast  migrations,  discover  them  so  far 
off,  or  overtake  and  strike  them  so  quickly.  We  must, 
then,  look  among  rapacious  birds  themselves  for  some  of 
the  most  potent  checks  to  bird  increase. 

The  bald  eagle  feeds  mainly  on  fish,  and  has  little  effect  on 
the  numbers  of  other  birds.  The  red-tailed  hawk  is  not  now 
generally  common.     The  red-shouldered  hawk  seldom  kills 

•  Vol.  4,  No.  5,  May,  1904. 
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birds  or  poultry,  but,  living  largely  on  field-mice,  is  believed 
to  be  a  friend  to  the  farmer ;  but  the  goshawk,  duck  hawk, 
Cooper  hawk  and  sharp-shinned  hawk  are  all  bird  slayers. 
Of  these  four,  the  Cooper  and  sharp-shinned  hawks,  being 
most  conmion,  are  most  destructive.     The  duck  hawk  kills, 
like  the  cat,  for  the  sake  of  killing.     It  pursues  its  prey  on 
the  wing,  rapidly  overtaking  swift-flying  ducks.     Mr.  C.  E. 
Bailey  reports  seeing  a  duck  hawk  overtake  and  strike  three 
teal  in  succession,  and  then  fly  off,  leaving  its  victims  lying 
on  the  water.     Fortunately,  this  hawk  is  rather  rare  in 
Massachusetts.     The  goshawk  is  here  occasionally  in  win- 
ter, but  the  Cooper  hawk  breeds  here,  and  is  still  common, 
locally  if  not  generally.     This  bird,   which   is  sometimes 
known  as  the  partridge  hawk  or  chicken  hawk,  is  a  feath- 
ered pirate.     Swift,  keen  and  daring,  it  is  the  terror  of  both 
birds  and  poultry.     It  is  the  one  bird  of  all  others  to  neu- 
tralize the  local  efforts  of  the  bird  protectionist.     It  is  par- 
ticularly obnoxious  to  the  farmer,  for,  having  once  tasted 
chicken,  it  continues  iia  forays  until  it  is  shot  or  the  chick- 
ens shut  up.     It  will  sometimes  kill  full-grown  fowls,  but 
probably  cannot  carry  them  away.     Its  keen  eye  detects  the 
mother  bird  sitting  on  the  nest.     At  one  swoop  it  snatches 
bird,  nest,  eggs  and  all  in  its  powerful  talons ;  or  it  spies 
the  nestlings,  and  picks  them  up  as  food  for  its  own  young. 
Conspicuous  songsters,  like  the  brown  thrasher,  robin,  wood 
thrush,  rose-breasted  grosbeak  and  scarlet  tanager,  are  swept 
from  their  perches  while  in  full  song  by  this  bold  marauder, 
and  borne  to  its  ravening  brood.     Even  the  crafty  blue  jay 
does  not  always  escape.     As  one  of  these  hawks  sweeps  into 
a  clearing  and  strikes  its  prey,  every  bird  song  becomes 
hushed.    In  a  moment  sparrows,  warblers,  thrushes,  titmice, 
—  all   the    loquacious,    musical    throng,  —  find    cover,    or 
crouch  motionless  in  their  hiding  places  in  silent  terror. 
Grim  death  has  been  among  them,  and  it  is  long  before  they 
dare  resume  their  activities.     The  sharp-shinned  hawk  is  a 
miniature  of  the  Cooper  hawk,  although  perhaps  a  trifle 
slimmer  in  build.     It  is  widely  known  as  the  chicken  hawk, 
and  is  strong  and  swift.     It  is  nearly  as  dangerous  to  birds 
as  its  larger  and  stronger  congener.     It  breeds  here,  feeds 
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its  young  on  birds,  and  will  kill  birds  as  large  as  a  jay.  It 
is  often  mobbed  by  jays,  but  not  infrequently  strikes  one 
of  its  tormentors,  when  all  the  rest  fly  off,  leaving  the  hawk 
to  finish  its  victim. 

Probably  most  of  the  birds  now  killed  by  hawks  in  Mas- 
sachusetts are  struck  down  by  these  two  species.  Some- 
times in  the  fall  these  birds  may  be  seen  in  great  numbers 
migrating  south.  Mr.  W.  S.  Perry  estimates  that  he  saw 
at  lea^t  one  thousand,  mostly  sharp-shinned  and  Cooper 
hawks,  going  south  Oct.  10,  1892.  He  watched  them  flying 
all  day.  He  estimates  that  each  bird  will  eat  on  the  average 
two  small  birds  each  day,  or  seven  hundred  each  year.  At 
that  estimate,  the  one  thousand  hawks  which  came  within 
the  range  of  his  vision  would  eat  seven  hundred  thousand 
birds  a  year.  I  regard  these  two  birds  and  the  goshawk  as 
the  only  hawks  that  should  be  shot  by  gunners,  most  others 
being  a  positive  benefit,  or  so  rare  as  to  do  little  harm. 

The  pigeon  hawk,  also  a  bird  hawk,  is  not  common,  and 
the  sparrow  hawk  feeds  chiefly  on  insects.  The  broad- 
winged  hawk  seldom  kills  birds,  and  the  marsh  hawk  feeds 
mainly  on  small  mammals  in  most  localities. 

TJie  Blue  Jay.  —  The  blue  jay,  a  smaller  cousin  of  the 
crow,  has  a  similarly  unsavory  record,  and  also  merits  it. 
It  attacks  the  eggs  of  birds  from  the  size  of  the  smallest 
sparrow  and  warbler  to  that  of  the  robin.  The  robins,  if  at 
hand,  will  successfully  defend  their  nests ;  but  the  jay  will 
watch,  and  sometimes  eventually  appropriates  the  eggs  in 
the  robin's  absence.  The  jay  pays  little  attention  to  the 
screaming  and  protesting  vireos,  but  robs  their  nests  as  un- 
concernedly as  though  the  parent  birds  were  not  present. 
When  jays  have  young  in  the  nest,  they  sometimes  watch 
the  nests  of  the  smaller  birds  very  closely.  Hardly  is  a 
clutch  laid  when  it  disappears,  and  most  of  the  smaller  birds 
lose  at  least  one  set  of  eggs.  I  am  aware  that  many  people 
find  it  hard  to  believe  that  such  a  pretty  bird  as  the  blue  jay 
can  be  such  a  rascal ;  therefore,  I  will  not  ask  belief  for  my 
own  assertions  without  producing  evidence  to  support  them, 
for  the  mere  fact  that  twenty-six  observers  believe  the  jay 
to  be  a  destructive  enemy  of  the  smaller  birds  may  not  be 


510  BOARD   OF  AGRICULTURE.     [Pub.  Doc. 

considered  sufficient  evidence  on  which  to  condemn  the 
bird. 

^'Last  spring  I  was  disturbed  several  mornings  by  an 
outcry  among  the  birds  in  the  trees  near  the  house.  A  pair 
of  blue  jays  were  on  a  marauding  tour,  and  eggs  were  the 
morning's  bill  of  fare."  (Thomas  Allen,  Bemardston, 
Franklin  County.) 

**  The  crows  and  jays  are  destructive  to  the  sparrows, 
robins  and  vireos  that  build  in  our  orchard  beside  the 
house,  where  I  have  a  good  chance  to  see  them.  I  believe 
the  jays  are  about  as  bad  as  the  crows.  Several  robins' 
nests  are  broken  up  in  this  way  every  year,  and  always 
one,  and  generally  two  or  three,  of  each  of  the  others." 
(J.  K.  Burgess,  Dedham,  Norfolk  County.) 

**I  have  a  neighbor  .  .  .  who  has  shot  one  or  two  jays 
in  the  very  act  of  robbing  eggs  from  nests."  (Daniel  Bal- 
lard, Millington,  Franklin  County.) 

^^  I  have  seen  blue  jays  repeatedly  sitting  on  the  edge  of 
a  nest,  eating  the  eggs.  This  season  I  found  a  nest  of  a 
Vireo  &olitarius.  ...  I  discovered  a  blue  jay  in  the  act  of 
eating  up  the  eggs.  When  I  went  to  the  nest  there  was 
only  one  left,  and  the  shells  of  three  others.  I  have  had  the 
same  experience  this  year  with  the  nest  of  Dendroica  virens. 
I  think  jays  torment  these  birds  worse  than  any  others.  I 
am  convinced  that  jays,  during  nesting  time,  hunt  for  eggs 
with  great  skill  and  regularity."  (John  £.  Thayer,  Iau- 
caster,  Worcester  County.) 

Colonel  Thayer  also  writes  of  Mr.  William  Brewster's 
experience.  This  Mr.  Brewster  has  told  me  of  personally. 
The  methodical  manner  in  which  the  jays  investigated  the 
nests  of  other  birds  day  after  day,  and  destroyed  the  eggs, 
has  convinced  him  of  their  destructiveness.  He  says :  **  I 
do  not  consider  that  owls,  hawks  (except  the  Cooper  and 
sharp-shinned),  squirrels,  weasels  or  even  foxes  do  any 
serious  harm.  The  blue  jay  does  very  much  harm  to  the 
smaller  birds  by  eating  their  eggs;  and  the  crow  is  also 
harmful  in  the  same  way,  but  to  a  less  degree,  according  to 
my  experience." 

Mr.  S.  J.  Harris  of  East  Dedham,  Norfolk  County,  speaks 
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of  his  experience  with  jays  as  follows  :  **Of  course  the  old 
robins  would  fight  the  jays  away  for  a  while,  but  they  would 
come  right  back  again.  I  have  known  of  a  bluebird's  nest 
with  four  or  five  eggs  in  it  being  robbed  by  jays,  for  I  came 
along  in  time  to  hear  the  scrimmage,  and,  on  seeing  the  blue 
jay  in  the  bluebird's  nest,  with  the  bluebirds  screaming  and 
flying  at  the  jay,  I  went  and  found  all  the  eggs  broken,  and 
the  jay  had  eaten  the  insides." 

Owls. — Owls  certainly  kill  some  birds,  but  the  number 
they  take  is  ordinarily  so  small  in  proportion  to  the  noxious 
mammals  and  insects  they  destroy  that  they  are  believed  to 
be  among  the  most  useful  of  birds.  It  is,  however,  rather 
amusing  to  hear  one  friend  of  the  screech  owl  defending  it 
from  the  charge  of  killmg  small  birds,  and  asserting  that  it 
lives  on  mice  and  insects,  while  another  says  that  it  is  most 
useful  because  it  destroys  so  many  English  sparrows.  I 
have  known  a  screech  owl  to  kill  a  flicker,  occupy  its  nest 
and  make  a  meal  of  the  owner.  Owls  'kill  many  mice, 
shrews,  squirrels,  rabbits  and  other  small  mammals,  and  a 
few  birds.  The  larger  species  probably  kill  some  game 
birds.  The  owls  are  not  so  destructive  to  birds  as  either 
hawks  or  crows.  Were  they  exterminated,  we  should  miss 
them  sadly.  The  quavering  wail  of  the  screech  owl  at  even- 
ing is  one  of  the  characteristic  sounds  of  our  orchards  and 
woodlands ;  it  is  becoming  altogether  too  rare  in  some  local- 
ities. The  booming  hoot  of  the  homed  owl,  now  seldom 
heard,  gives  warning  of  the  approach  of  the  most  dangerous 
owl  of  our  woods.  It  kills  many  hares,  or  so-called  rabbits, 
mice  and  rats,  and  is  in  this  respect  a  friend  to  the  fiumer. 

Weasels.  — Only  seventeen  people  complain  of  the  weasel, 
and  much  of  the  evidence  against  it  is  that  of  killing  chickens. 
I  have  for  years  heard  the  statement  made  that  weasels  were 
very  destructive  to  game  birds.  I  have  followed  them  for 
miles,  and  watched  them  whenever  I  could.  I  have  written 
many  letters  to  people  who  regard  them  as  destructive,  but 
the  nearest  thing  to  evidence  against  them  that  has  come  to 
me  yet  is  contained  in  the  following  notes. 

Mr.  Thomas  Allen  of  Bemardston  says :  ^<  Weasels  are 
too  sly  and  quick  in  movement  to  be  caught.     The  bird  with 
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small,  clean-cut  teeth  marks  in  the  neck  or  under  the  wing 
is  proof  of  this  enemy." 

Mr.  H.  B.  Bigelow  of  Cohasset  writes:  *' Weasels  kill 
some  small  birds,  principally  sparrows,  along  stone  walls 
and  hedge  rows,  where  I  have  found  several  carcasses,  prin- 
cipally, however,  English  sparrows.  In  Milton  I  saw  a 
weasel  stalk  an  English  sparrow  along  a  stone  wall.  They 
are  said  to  destroy  some  quail." 

Weasels  are  remarkably  savage  and  bloodthirsty  animals, 
but  seem  to  feed  mostly  on  mice,  shrews  and  moles,  for 
which  they  hunt  daily.  When  hunting  they  quarter  over 
the  ground  much  more  closely  than  does  the  fox,  therefore 
they  are  more  likely  to  stumble  on  the  neste  of  birds.  An 
animal  which  can  kill  six  fowls  in  a  night,  as  I  have  known 
a  weasel  to  do,  would  easily  kill  a  sitting  grouse  or  any 
smaller  bird  which  it  could  surprise  on  its  nest  at  night. 

The  weasel  is  very  brave  and  active.  Weasels  occasion- 
ally attack  even "  human  beings.  There  is  an  old  story  of 
an  English  girl  who  was  found  dead  on  a  moor,  her  body 
partly  eaten  by  a  party  of  weasels.  I  was  once,  when  a 
boy,  attacked  by  ten  of  these  creatures.  They  made  the 
occasion  quite  interesting  for  me  for  some  minutes,  and  by 
reason  of  their  great  activity  all  but  one  escaped  unharmed. 

Mr.  John  Burroughs  has  observed  that  weasels  can  climb 
trees.*  This  makes  them  much  more  formidable  enemies  to 
birds  than  they  otherwise  would  be,  but,  as  their  vision  is 
not  particularly  acute,  and  as  they  rely  largely  on  scent, 
they  are  likely  to  be  often  at  fault.  Fortunately,  they  are 
not  common,  but  I  have  never  seen  any  explanation  for 
their  comparative  scarcity.  They  have  many  young  and  few 
enemies,  although  the  larger  hawks  and  owls  get  some  of 
them.  They  can  escape  the  fox  by  climbing  or  hiding. 
Weasels  are  not  often  shot,  and  traps  are  seldom  set  for 
them,  but  they  are  often  caught  in  traps  set  for  other  ani- 
mals. 

It  is  quite  possible  that  these  bloodthirsty,  ravenous  crea- 
tures are  cannibals.  Other  carnivorous  animals,  such  as 
predaceous  beetles,  owls  and  wolves,  are  cannibalistic.     Mr, 


•  «* 


Squirrels  and  other  fur  bearers/'  John  Burroughs,  p.  87. 
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Burroughs  records  that  when  a  pair  of  weasels  was  kept  in 
captivity,  one  killed  and  ate  the  other,  picking  the  bones 
clean.*  Their  cannibalistic  tendencies  and  the  work  of  the 
trapper  may  account  for  their  comparative  scarcity  • 

The  Mink,  —  Minks  feed  along  water  courses,  where  they 
kill  a  water-fowl  now  and  then.  They  also  make  excursions' 
overland,  killing  mice,  as  does  the  weasel.  At  times  they 
kill  many  domestic  fowls  and  some  birds.  Mr.  Brewster 
has  recorded,  in  **  Bird-lore,"  the  almost  complete  destruc- 
tion of  a  colony  of  bank  swallows  by  one  or  more  minks. 
Mr.  H.  B.  Bigelow  says :  **  Minks  kill  few  if  any  quail  or 
partridges,  but  a  good  many  ducks  on  the  marshes.  I  have 
found  black  ducks,  evidently  killed  and  partly  eaten  by 
them."  Their  fur  is  valuable  now ;  they  are  trapped  much, 
so  they  are  rather  rare,  which  is  fortunate  for  birds  and 
poultry. 

TTie  Skunk.  —  The  skunk  is  a  sluggish  and  rather  stupid 
animal,  but  knows  enough  to  steal  young  chickens  from  under 
the  mother  at  night.  When  a  boy  I  once  surprised  a  skunk 
apparently  eating  some  grouse  eggs,  while  the  bird  hovered 
round,  afraid  to  come  to  close  quarters.  Wishing  to  inter- 
rupt the  proceedings,  I  undertook  to  investigate,  but  was  so 
warmly  received  by  the  undaunted  animal  that  it  was  soon 
left  in  undisputed  possession  of  its  ill-gotten  meal.  Prob- 
ably the  injury  done  by  skunks  to  birds  has  been  exagger- 
ated. While  occasionally  they  may  stumble  on  a  nest  of 
eggs  or  young  birds,  they  are  too  slow  to  pursue  and  over- 
take any  bird  that  is  able  to  use  its  wings  or  legs.  I  have 
seen  forty  fowls  roosting  two  and  one-half  feet  from  the 
ground  in  safety,  while,  night  after  night,  skunks  came  and 
ate  refuse  from  the  ground  in  the  same  coop. 

Hunters,  finding  the  nest  of  a  game  bird  despoiled  of  its 
oontentd,  are  very  likely  to  attribute  it  to  a  skunk,  without 
sufficient  evidence.  Most  people  who  have  been  much  in 
the  woods  believe  that  skunks  eat  many  birds'  and  turtles' 
eggs;  but  thus  far  I  have  been  able  to  find  but  one  man 
who  has  »een  the  skunk  eating  birds'  eggs.  This  may  be 
mainly  because  the  skunk  usually  hunts  at  night ;  but  Mr. 

*  *'  Squirrels  and  other  fur  bearers,"  John  Burroughs,  p.  87. 
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Martin  L.  Sornborger  Avrites  from  Haydenville  that  he  has 
actually  seen  the  skunk  eating  the  eggs  in  a  grouse's  nest. 
He  also  says  he  has  found  the  remains  of  young  birds  in  the 
stomachs  of  ^ome  skunks  that  he  has  examined. 

Other  Minor  Enemies.  —  Three  observers  each  report 
snakes,  pheasants  and  orioles  as  destructive  to  young  birds. 
The  black  snake  is  a  deadly  enemy  to  birds,  and  eats  the 
young  in  nests  both  on  the  ground  and  in  trees.  Other 
species  of  snakes  are  probably  less  destructive. 

The  introduced  pheasant  {^Phasianus  torquatus)  is  reported 
as  killing  young  chickens  and  game  birds,  but  the  evidence 
against  it  is  circumstantial,  and  not  very  strong. 

Orioles  are  repoi-ted  as  tearing  down  the  nests  of  other 
birds  and  destroying  the  eggs,  —  a  trick  of  which  a  few 
individuals  are  undoubtedly  guilty. 

Raccoons,  being  nocturnal,  omnivorous  and  &ir  climbers, 
are  probably  destructive  wherever  they  are  common  ;  but 
there  is  little  evidence  against  them  as  destroyers  of  birds,  and 
they  are  no  longer  numerous  in  many  parts  of  this  State. 

A   Discussion    of    Some   Suggestions   for   the    Better 

Protection  of  Birds. 

In  reply  to  the  request  to  suggest  means  for  the  better 
protection  of  birds,  several  hundred  suggestions  were  re- 
ceived, which  may  be  classed  under  forty-six  different 
heads.  Those  which  appear  to  be  of  sufficient  importance 
to  merit  discussion  are  arranged  below,  and  for  convenience 
classed  under  four  principal  heads. 

• 

1.     Suggestions  regarding  Education  and  Moral  Sunsion. 


FBOPOSBD  MBA.8UER. 


Number 
advocating  It. 


Educate  the  children   in   regard  to  birds,  and   interest 

them  in  their  lives. 
Arouse  an  interest  in  the  public  generally  in  these  matters, 

m 

Arouse  the  Massachusetts  patrons  of  husbandry  to  act  on 

bird  protection. 
Form  clubs  under  the  auspices  of  tlio  League  of  American 

Sportsmen. 


26 
1 
1 
1 
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2,    Suggestions  regarding  the  Enactment  and  Enforcement  of  Legisla- 
tion to  regulate  Shooting. 


PlOFOAKD  MSABCBR. 


Number 
advocating  It. 


(a)  General  Measures. 
Enforce  the  laws  now  on  the  statute  books, 

Denumd  more  stringent  laws, . 


License  all  shooters, 

Establish  a  close  season  on  all  game  birds  for  three  years. 
Establish  a  close  season  on  all  game  birds  for  five  years. 
Establish  a  close  season  on  all  game  birds  for  ten  years,  . 

Shorter  open  seasons, 

Stop  all  spring  shooting, 

Prohibit  the  use  of  bird  dogs, 

Have  owners  of  land  post  notices  forbidding  trespassing, 

Prerent  sale  of  all  game  birds, 

Stop  all  collecting  for  scientific  purposes, 

Provide  heavier  penalties, 


Limit  the  number  of  birds  to  be  taken  in  a  day. 
Forbid  all  shooting  by  aliens,  .... 
Forbid  use  of  all  live  decoys,  .... 


Regulate  bird  shooting  in  the  Southern  States, 
Forbid  all  bird  shooting  by  boys,     . 


Forbid  use  of  automatic  guns, 

(6)   Measures  relating  to  the  Fish  and  Oame  Commission. 
Larger  appropriations  for  the  commission. 

Appoint  more  paid  deputies, 

A  law  giving  the  right  of  search  without  warrant,    . 


25 
10 
10 
6 
3 
3 
4 
5 
5 
4 
3 
3 
2 
2 
2 
2 
2 
1 
1 

6 
19 

7 
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3.     Suggestions  regarding  Bounty  Legislation, 


PlOPOSKD  MSABUmR. 


Nnmber 
adTocatlngit 


Offer  State  bounty  on  the  heads  of  cats,   .... 

Offer  State  bounty  on  the  heads  of  foxes, 

Offer  State  bounty  on  the  heads  of  crows, 

Offer  State  bounty  on  the  heads  of  hawks,  or  certain 

hawks. 
Offer  State  bounty  on  the  heads  of  English  sparrows, 

Offer  State  bounty  on  the  heads  of  owls, .... 

Offer  State  bounty  on  the  heads  of  weasels, 

Offer  State  bounty  on  the  heads  of  skunks, 

Encourage  in  every  way  the  hunting  of  birds^  natural 
enemies. 


20 

16 

11 

10 

10 

8 

8 

7 

3 


4.     Miscellaneous  Suggestions, 


License  cats, 


Kill  off  the  jays, 


Kill  off  the  red  squirrels, 
Put  bells  on  cats,     . 


Confine  cats  when  birds  are  learning  to  fly. 

Put  wire  collars  on  trees,  to  keep  off  cats, 

Plant  food  plants  and  shelter  plants  for  birds, 

Give  better  protection  from  forest  fires,    . 

Establish  State  reservations  where  birds  will  be  protected. 

Appoint  judges  who  will  fine  people  for  illegal  shooting. 


Prevent  spraying  trees. 


Stop  immigration  from  Italy, 


Proteat  birds  from  English  sparrow. 


11 
5 
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Educational  Work. 

We  .must  awaken  an  enlightened,  all*peryading  public 
sentiment  in  favor  of  bird  protection ;  then  there  will  be  no 
difficulty  in  enacting  legislation  and  taking  measures  which 
will  prevent  the  extirpation  of  our  native  species  of  birds. 
Until  this  is  done,  all  laws  for  the  protection  of  birds  will 
be  more  or  less  inoperative ;  no  law  will  be  generally  re- 
spected or  can  be  fully  enforced.     The  citizen  must  under- 
stand that  the  bird  is  the  property  of  the  State,  and  must 
take  a  lively  interest  in  its  preservation,  guarding  its  exist- 
ence as  he  would  that  of  his  own  domesticated  animals. 
He  should  also  have  an  abiding  interest  in  its  life,  its  propa- 
gation, its  food  and  its  enemies.     Such  an  interest  must  be 
awakened  first  in  the  school  children,  for  every  sane,  nor- 
mal child  has  the  instincts  of  a  naturalist.     Children  should 
be  taught  not  to  skin  birds  or  collect  their  eggs,  but  to 
build  bird-houses,  furnish  materials  for  building  nests,  feed 
birds,  and  attract  them  about  the  home.     They  shAuld  be 
taught  the  usefulness  of  birds  as  destroyers  of  injurious  in- 
sects and  noxious  mammals.     They  should  be  taught  also  to 
plant  shrubs  and  trees  that  will  furnish  the  birds  food  and 
protection.     It  is  noticeable  that  twenty-six  people  suggest 
that  children  be  taught  to  value  birds.     The  importance  of 
this  measure  is  becoming  generally  appreciated.     The  fact 
that  so  many  observers  have  reported  the  slaughter  of  birds 
by  boys  with  guns  and  air  rifles,  and  the  collecting  of  birds' 
eggs  by  children,  indicates  that  bird-study  is  not  properly 
taught  among  the  children  in  some  localities.     Many  ob- 
servers report,  however,  that  in  their  sections  there  is  little 
birds-egging  or  shooting  of  birds  by  boys ;  and  it  seems  to 
be  quite  generally  believed  that  this  is  due  to  an  increased 
interest  in  the  living  birds,  caused  by  such  influences  as  the 
work  of  the  Audubon  Society,  and  that  of  the  Society  for 
the  Prevention  of  Cruelty  to  Animals,  by  nature  study  in 
the  schools,  by  humane  education  and  by  a  general  public 
interest  in  these  subjects.     No  one  can  deny  that  a  great 
change  in   public   sentiment  regarding   birds  already  has 
begun. 
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The  reduction  in  the  amount  of  native  birds'  feathers 
worn  as  millinery  ornaments  and  the  filing  off  in  the  traf- 
fic and  business  of  taxidermists  are  among  the  visible  results 
of  the  change  of  sentiment,  which  has  been  wrought  largely 
through  the  influence  of  the  Audubon  Society. 

An  increased  interest  in  animated  nature  was  aroused  and 
fostered  more  than  twenty-five  years  ago  in  the  State  by  the 
Boston  Society  of  Natural  History  and  the  Worcester  Nat- 
ural History  Society.  Nature  study  has  grown  in  popu- 
larity in  many  States  ever  since.  Massachusetts  has  kept 
well  on  the  crest  of  the  great  wave  of  interest  in  animated 
nature  which  has  swept  over  the  country.  This  movement 
will  result  in  lamentable  failure,  unless  it  protects  from  ex- 
tirpation those  plants  and  animals  the  study  of  which  is  one 
of  its  chief  reasons  for  existence.  The  work  of  the  Ameri- 
can Ornithologists'  Union  has  accomplished  more  for  the 
protection  of  sea  birds  and  shore  birds  on  their  breeding 
grounds  than  that  of  any  other  organization.  It  is  due  to 
this  work  that  gulls,  terns,  other  sea  birds  and  shore  birds 
breeding  along  both  coasts  of  the  United  States  have  been 
saved  from  decimation  or  extirpation  at  the  hands  of  gun- 
ners, milliners,  hunters  and  eggers.  This  work  has  now 
been  transferred  to  the  recently  organized  National  Associa- 
tion of  Audubon  Societies. 

Every  member  of  the  State  Board  of  Agriculture,  every 
branch  of  the  League  of  American  Sportsmen,  every  nat- 
ural history  club  or  society,  every  Agassiz  chapter,  every 
grange  of  the  Patrons  of  Husbandry,  every  sportsmen's 
organization,  should  give  active  support  to  all  measures  that 
will  help  to  maintain  or  increase  the  numbers  of  useful  in- 
sectivorous birds,  game  birds,  shore  birds  and  wild  fowl, 
and  all  should  hold  up  the  hands  of  the  United  States  Bio- 
logical Survey  in  securing  consistent  State  laws  to  protect 
the  birds  during  their  migrations  both  north  and  south. 
The  publication  and  distribution  of  literature  regarding  the 
usefulness  of  birds  and  the  necessity  for  their  protection 
should  be  undertaken  by  all  such  societies.  The  public  press 
can  help  much  by  printing  short  articles  on  these  subjects. 
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Suggestions  regarding  the  Enactment  and  Enforcement  of 
Legislation  against  Excessive  Hunting  and  Shooting. 

Twenty-five  correspondents  urge  the  enforcement  of  the 
laws  now  on  the  statute  books  as  the  sovereign  remedy  for 
all  ills  now  apparent.  These  statutes  are  certainly  wise  in 
the  main,  but  some  of  them  are  not  sustained  by  public  sen- 
timent, and  therefore  are  not  respected.  Such  is  the  law 
forbidding  Sunday  fishing.  Sunday  hunting  also  is  quite 
freely  indulged  in,  in  localities  where  the  deputies  of  the 
Fish  and  Game  Commission  are  not  at  hand  to  enforce  the 
law.  Local  authorities  do  little  to  enforce  the  game  laws. 
Liegislatures,  while  giving  fish  and  game  conmiissions  full 
authority  to  enforce  the  law,  usually  hamper  its  enforcement 
by  granting  inadequate  appropriations ;  so  that  such  commis- 
sions are  obliged  to  depend  much  on  the  services  of  unpaid 
officers,  who  can  devote  comparatively  little  time  to  their 
ungracious  and  thankless  task.  Notwithstanding  this  handi- 
cap, the  officers  of  the  Massachusetts  Fish  and  Game  Com- 
mission secured  fifty-five  ari'ests  in  1904  for  infractions  of 
the  Sunday  law.  The  fines  paid  amounted  to  six  hundred 
and  ten  dollars,  and  only  nine  cases  were  discharged  or  filed. 

Notwithstanding  the  fiu;t  that  the  Massachusetts  commis- 
sioners have  been  very  efficient,  and  are  now  enforcing  the 
law  better  than  ever  before,  fifty-eight  persons  report  that 
the  laws  are  either  indifferently  enforced,  or  not  enforced  at 
all,  in  their  sections ;  fifty-seven,  however,  report  that  they 
are  well  enforced  ;  thirty-two  say  *' fairly  well;"  and  nine- 
teen **as  well  as  possible  under  the  circumstances. **  Some 
report  that  the  laws  are  ** respected"  in  many  of  the  country 
towns.  The  farming  population  of  Massachusetts  is  gen- 
erally a  law-abiding  class ;  but  the  laws  would  be  better 
respected  if  better  known.  If  every  farmer  in  the  Com- 
monwealth could  have  mailed  to  him  a  printed  copy  of  the 
bird  and  game  laws,  there  would  be  fewer  infractions  of 
these  statutes  by  the  rural  population.  Probably  not  one 
person  in  ten  knows  these  laws.  All  hope  of  any  better 
enforcement  of  the  bird  laws  by  this  commission  lies  in  the 
direction  of  making  the  force  of  wardens  larger  and  more 
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efficient.  The  Fish  and  Gramo  Commissioners  are  authorized, 
empowered  and  directed  to  enforce  the  &h  and  game  laws 
of  the  State;  this  they  are  now  doing  as  well  as  they  can, 
with  the  limited  means  at  their  command. 

Six  reports  advocate  giving  the  officers  of  the  commission 
a  right  to  seai'ch  suspected  persons  in  the  field  without  pro- 
ctiring  a  warrant.  Such  an  enactment  may  not  be  constitu- 
tional, but  is  greatly  needed.  Every  citizen  who  believes 
in  the  protection  of  our  game  birds  and  song  birds  should 
favor  such  a  law.  It  would  help  greatly  to  stop  ferreting, 
killing  game  birds  out  of  season,  and  the  shooting  and  trap- 
ping of  the  smaller  birds  by  boys  and  foreigners. 

A  large  number  of  correspondents  demand  more  stringent 
laws  than  those  now  on  the  statute  books.  A  close  season 
of  from  three  to  ten  years  on  all  game  birds,  ducks  and 
shore  birds,  as  advocated  by  twelve  correspondents,  would 
undoubtedly  help  the  birds ;  this  is  the  only  certain  way  to 
check  the  extirpation  of  the  shore  bii*ds.  But  this  plan 
might  be  opposed  by  nearly  all  sportsmen  and  shooters 
generally,  and  there  is  little  hope  of  its  adoption  until  such 
time  as  the  danger  of  exterminating  the  birds  shall  become 
patent  to  every  one.  Shorter  open  seasons  no  doubt  would 
help ;  but,  unless  the  season  is  made  of  uniform  length  for 
all  game  birds,  it  is  rather  ineffectual  to  shorten  the  season 
on  one  species,  for  when  men  are  in  the  field  with  guns  in 
their  hands,  all  game  birds  will  be  shot. 

Five  correspondents  advise  the  stopping  of  all  spring 
shooting.  This  is  the  most  important  measure  yet  proposed 
which  seems  to  have  any  hope  of  success.  K  all  spring 
and  summer  shooting  could  be  stopped  throughout  the  United 
States  and  Canada,  we  should  be  nearer  the  solution  of  the 
problem  of  bird  protection  than  wo  shall  be  likely  soon  to 
get  in  any  other  way.  The  laws  of  Massachusetts  already 
protect  the  partridge,  woodcock,  quail,  wood  duck,  black 
duck,  teal,  plover,  snipe,  rail  and  marsh  or  beach  birds  in 
spring;  but  plover,  snipe,  rail  and  marsh  or  beach  birds 
may  be  killed  after  July  15.  This  summer  shooting  must 
be  stopped  eventually.  The  river  ducks  should  all  have  the 
same  protection  in  spring  that  is  now  given  to  black  duck. 
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wood  duck  and  teal ;  and  it  would  be  wise  to  forbid  all 
spring  and  summer  shooting  of  water-fowl.  A  moderate 
amount  of  shooting  in  the  fall,  after  the  birds  have  bred, 
does  not  reduce  their  average  numbers  perceptibly  from 
year  to  year;  but  spring  shooting  tends  toward  extermi- 
nation. 

When  we  have  done  what  remains  to  be  done  in  Massa- 
chusetts, some  influence  must  be  brought  to  bear  on  other 
States ;  for,  if  the  birds  are  shot  on  their  way  north 
through  the  southern  and  middle  States,  and  also  in  Nova 
Scotia  and  Newfoundland,  protection  here  will  have  only 
partial  results.  The  Province  of  Quebec  protects  shore 
birds  in  spring  in  most  of  her  territory ;  but  Nova  Scotia 
laws  now  give  shore  birds,  except  snipe,  no  spring  protec- 
tion. New  Brunswick  protects  them  on  a  large  part  of  her 
coast.  All  the  New  England  States  excepting  Rhode  Island 
now  prohibit  the  shooting  of  shore  birds  during  one  or 
more  of  the  spring  months,  but  the  laws  of  the  diflerent 
States  do  not  coincide.  Massachusetts  leads  the  New  Eng- 
land States  by  protecting  practically  all  shore  birds  in 
spring.  New  York  protects  them  in  spring  and  summer. 
New  Jersey  protects  shore  birds  from  January  1  to  May  1. 
Maryland  and  Delaware  give  them  no  adequate  spring  pro- 
tection. Virginia  protects  most  of  tlie  shore  birds  in  spring. 
In  New  Hanover  County,  North  Carolina,  shore  birds  may 
be  shot  from  September  1  to  April  1.  In  South  Carolina, 
Greorgia  and  Florida  they  are  practically  unprotected. 

K  the  laws  of  all  these  States  could  be  so  amended  as  to 
prevent  any  shooting  of  the  shore  birds  from  January  1  to 
Septemljer  1,  we  might  expect  to  see  a  resultant  increase 
among  those  birds  which,  like  the  black-bellied  plover, 
migrate  mainly  up  and  down  the  coast.  Such  a  law,  how- 
ever, would  not  greatly  aflfect  such  species  as  the  Eskimo 
curlew,  the  golden  plover  and  the  Bartramian  sandpiper 
or  upland  plover,  which  migrate  north  through  the  in- 
terior, as  the  abundance  of  these  birds  is  governed  to  a 
considerable  extent  by  the  amount  of  spring  killing  done  in 
the  Mississippi  valley  States.  Some  States  in  this  region 
give  these  species  no  protection  in  the  spring.     The  laws 
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of  Wi^sconsin,  Louisiana^  Michigan,  Minnesota,  Missouri  and 
Ohio,  however,  now  protect  plover  either  partially  or 
wholly  from  spring  shooting. 

In  regard  to  legislating  against  spring  duck  shooting, 
Massachusetts,  in  protecting  only  wood  duck,  black  duck 
and  teal,  from  March  1  to  September  1,  is  already  be- 
hind New  Hampshire,  Vermont,  Ohio,  Michigan,  Wiscon- 
sin and  Minnesota;  for  these  States  prohibit  all,  or  nearly 
all,  duck  shooting  during  most  of  the  winter  and  spring 
months.  New  Brunswick  prohibits  the  shooting  of  wood 
duck,  black  duck.  Brant,  teal  and  geese  between  Decem- 
ber 2  and  September  1.  Nova  Scotia,  however,  protects 
only  '*  blue- winged  duck,"  teal  and  wood  duck  in  spring. 
The  Province  of  Quebec  protects  all  wild  duck  except 
sheldrake  in  much  of  her  territory  from  March  1  to  Sep- 
tember 1,  while  Ontario  sets  an  example,  which  we  may 
well  follow,  by  protecting  all  ducks  from  December  16  to 
September  1.  Newfoundland,  Maine,  New  Hampshire, 
New  York  and  Georgia  protect  either  some  or  all  ducks, 
beginning  at  a  date  before  April  1.*  With  the  exception  of 
the  States  named,  not  any  Atlantic  Coast  State  or  Gulf  State 
protects  ducks,  except  wood  duck  in  Virginia  and  Louisi- 
ana, before  the  first  of  April. f  If  all  ducks  and  shore 
birds  which  migrate  south  could  be  protected  there  and 
along  their  routes  of  migration  after  the  first  day  of  Janu- 
ary, and  also  throughout  the  spring  and  summer,  both  in 
migration  and  on  their  breeding  grounds,  it  seems  probable 
that  the  diminution  in  their  numbers  might  be  checked.  K 
all  organizations  interested  in  the  protection  of  birds  or 
game  would  work  together  for  this  end,  it  might  be  accom- 
plished. 

The  prohibition  of  the  use  of  bird  dogs^  if  it  were  possible, 
would  undoubtedly  save  many  birds,  for  some  men  would 
be  unable  to  find  birds  were  it  not  for  their  dogs.  But  dogs 
will  be  used  so  long  as  birds  are  shot  for  sport  or  market. 
They  ought,  however,  to  be  confined  during  the  breeding 

•  Farmers'  Bulletin  No.  207,  "  Game  laws  for  1904,"  by  T.  8.  Palmer,  Henry 
Oldys  and  R.  S.  Williams,  Jr.,  of  the  Biological  Survey,  United  States  Depart- 
ment of  Agriculture. 

t  Tim  applies  also  to  certain  counties  of  North  Carolina  and  Alabama. 
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season  of  the  birds,  that  they  may  have  no  opportunity  to 
destroy  the  eggs  or  young. 

Posting  Land.  —  Owners  of  land  will  accomplish  little  in 
the  way  of  bird  protection  by  merely  posting  notices  forbid- 
ding trespassing  .or  shooting,  for  many  shooters  pay  little 
attention  to  such  notices.  They  are  useful,  however,  where 
there  is  a  man  to  patrol  the  land  posted,  and  see  that  shoot- 
ers keep  off,  for  notices  define  the  limits  of  the  guarded 
land,  and  serve  as  a  warning  to  all  trespassers. 

The  prevention  of  the  sale  of  all  game  birds  taken  in  the 
State,  which  is  advocated  by  three  persons,  is  a  wise  meas- 
ure, and  one  which  must  be  undertaken  sooner  or  later, 
unless  other  measures  are  adopted  to  save  the  game.  The 
amount  of  native  game  marketed  here  has  greatly  de- 
creased already.  Our  marketmen  are  now  obliged  to  send 
to  Europe,  the  Antilles  and  other  regions  to  secure  a  supply 
of  game  for  home  consumption.  Over  forty  States  and 
Territories  already  prohibit  the  sale  of  either  a  part  of  or 
all  the  game  taken  within  their  limits.  All  the  British 
North  Ajuerican  Provinces  prohibit  the  sale  of  certain  ani- 
mals or  game  birds,  or  both.  Massachusetts  is  behind  the 
leaders  in  this  movement.  She  must  eventually  stand  with 
Arkansas,  Colorado,  Hawaii,  Michigan,  Minnesota  and 
Texas,  which  forbid  the  sale  of  all,  or  nearly  all,  birds 
protected  by  the  laws.  Eventually  poultry  and  pigeons,  or 
artificially  propagated  game  birds,  and  water-fowl,  raised  by 
our  fiumers  and  poultrymen,  probably  will  largely  take  the 
place  in  our  markets  so  long  filled  by  wild  game  birds. 

Heavier  penalties  for  infractions  of  the  game  laws  might 
bo  provided,  and  perhaps  would  cause  them  to  be  more  gen- 
erally respected. 

A  law  limiting  the  number  of  birds  to  be  taken  in  a  day 
is  in  force  in  several  States,  and  may  be  of  some  service 
with  conscientious  sportsmen,  but  it  is  difiicult  of  enforce- 
ment. 

To  forbid  the  use  of  live  decoys  would  help  to  protect  the 
water  birds.  The  arguments  for  such  a  law  will  apply  with 
less  force  to  decoys  of  all  kinds ;  but  there  are  many  diffi- 
culties in  the  way  of  enacting  or  enforcing  such  laws. 
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The  luse  of  the  automatic  gun  should  be  prohibited.  No 
one  who  regards  the  protection  of  game  as  important  should 
ever  use  one. 

Those  who  wish  to  forbid  all  shooting  by  boys  and  aliens 
are  right;  unquestionably  this  should  be  done.  There 
should  be  an  age  limit  for  shooters,  and  the  aliens  who, 
boylike,  shoot  at  nearly  every  wild  thing  they  see,  should 
be  stopped  from  carrying  arms  altogether. 

Hunting  Licenses,  — Possibly  both  these  classes  might  be 
shut  out  largely  by  licensing  all  shooters.  Apparently  the 
license  has  now  come  to  this  country  to  stay:  In  a  recent  bul- 
letin, entitled  ^^  Hunting  licenses,  their  history,  objects  and 
limitations,"*  Dr.  T.  S.  Palmer  of  the  United  States  Bio- 
logical Survey  gives  a  history  of  the  hunting  license  in  this 
and  foreign  countries.  The  license  not  only  furnishes  money 
for  the  enforcement  of  the  law  by  paid  wardens,  but  it  also 
increases  the  interest  of  the  citizen  in  its  enforcement.  A 
man  who  has  paid  a  liberal  license  fee  is  not  likely  to  encour- 
age others  in  hunting  without  a  license.  The  amount  re- 
ceived from  licenses  may  be  considerable.  Maine  collected 
last  year  more  than  twenty-five  thousand  dollars ;  Wiscon- 
sin, ninety  thousand  dollars ;  and  Illinois,  nearly  one  hun- 
dred thousand  dollars.  Massachusetts  could  never  hope  to 
reach  these  figures,  but  she  might  succeed  in  preventing 
hunting  or  shooting  by  many  non-citizens  and  non-residents 
through  a  high-license  system  discriminating  against  them. 
Here,  however,  we  are  met  by  the  objection  that  such  an 
act  would  be  unconstitutional ;  but  this  is  a  question  to  be 
decided  by  the  courts.  The  imposition  of  a  license  is  noth- 
ing new.  One  of  the  earliest  license  laws  passed  in  this 
country  was  enacted  in  Virginia  in  April,  1691.  In  the 
early  part  of  our  history  such  laws  were  few  and  perhaps 
unnecessary ;  but  within  the  last  twenty-five  years  their 
necessity  seems  to  have  become  apparent,  and  within  ten 
years  their  number  has  increased  rapidly.  They  are  now 
in  force  in  thirty-five  States  and  Territories  in  this  country, 
and  also  in  the  seven  provinces  of  Canada.     Many  foreign 

*  Bulletin  No.  19,  United  States  Department  of  Agricolture,  Division  of  Bio- 
logical Survey. 
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countries  have  long  had  hunting  licenses.  In  England  a 
man  must  have  a  gun  license,  a  hunting  license,  a  license  to 
use  a  hunting  dog,  and  even,  in  some  cases,  a  game  keeper's 
license  also.  In  America  a  resident  is  usually  taxed  one 
dollar,  while  a  non-resident  is  required  to  contribute  from 
ten  to  one  hundred  dollars. 

The  main  objects  of  hunting  licenses  are  two:  (1)  to 
limit  shooting,  especially  on  the  part  of  non-residents;  (2) 
to  raise  money  for  game  or  bird  protection.  The  license 
tends  to  preserve  the  game  of  the  State  for  the  benefit  of 
its  own  people,  to  whom  it  is  held  to  belong.  The  utility 
of  the  license  may  be  gathered  from  the  fact  that  ten  States 
licensed  more  than  a  quarter  of  a  million  hunters  in  1903. 
The  license  has  the  advantage  that  by  it  the  owner  may  be 
positively  identified.  It  may  contain  his  description  and 
photograph,  and  he  may  be  obliged  to  produce  it  at  the 
request  of  any  citizen.  While  I  would  not  be  understood 
as  advocating  any  particular  license  law,  it  seems  to  me  that 
the  subject  is  worthy  of  careful  consideration. 

The  following  extract  from  a  letter  from  Dr.  T.  S.  Palmer 
of  the  Biological  Survey  of  the  United  States  Department 
of  Agriculture,  who  has  charge  of  the  matter  of  game  pres- 
ervation, shows  clearly  the  measures  that  he  advocates  to 
protect  the  birds  :  ''The  decrease  in  certain  species  of  birds 
is  not  difficult  to  explain,  and  it  is  attributable  largely  to 
long  open  seasons  and  open  markets.  Comparatively  few 
States  afford  shore  birds  any  real  protection,  the  seasons 
often  being  open  during  the  height  of  the  migration  season, 
and  closed  when  the  birds  are  absent  from  the  State.  The 
exemptions  in  some  of  the  laws,  allowing  pmctically  unre- 
stricted sale  of  birds  taken  outside  the  State,  place  a  pre- 
mium on  the  destruction  of  birds  in  States  where  the  laws 
are  lax.  Fortunately,  since  the  passage  of  the  new  law  last 
spring,  sale  in  Massachusetts  is  now  prohibited  during  the 
close  season,  though  the  privilege  of  storing  game  and  hold- 
ing it  in  possession  from  one  season  to  another  still  invites 
wholesale  destruction  of  game  birds  for  market  purposes 
elsewhere.  The  destruction  of  non-game  birds  is  not  due 
to  lack  of  protection  so  much  as  to  failure  to  deal  effectively 
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with  certain  special  conditions  which  have  recently  arisen. 
The  remedy  for  present  conditions  is  clear,  but  difficult  to 
apply ;  namely,  to  prohibit  spring  shooting,  to  restrict  the 
sale  of  game  birds,  and  to  prevent  market  hunting  and 
indiscriminate  slaughter  of  game  and  small  birds.  The 
destruction  of  birds  by  foreigners  has  thus  far  assumed  a 
serious  aspect  in  only  a  few  States.  The  most  successful 
means  of  dealing  with  it  thus  £ur  suggested  is  a  ten-dollar 
hunting  license  required  of  all  foreign-bom  unnaturalized 
residents  of  the  State.  Such  a  law  has  been  adopted  in 
both  Louisiana  and  Pennsylvania,  and  has  thus  far  proved 
quite  satisfactory." 

Bounty  Laws.  —  Sufficient  protection  will  be  given  to 
birds  against  their  natural  enemies  by  the  shooters  them- 
selves, when  they  learn  what  protection  is  needed.  All 
gunners  will  shoot  the  Cooper  and  sharp-shinned  hawks  at 
sight,  when  they  know  them  and  know  their  character. 
They  will  also  shoot  cats,  foxes,  crows,  squirrels  and  all  the 
enemies  of  birds  indiscriminately,  whenever  they  recognize 
them  as  enemies.  Hence,  so  long  as  we  allow  the  shooting 
of  game,  the  shooters  are  likely  to  keep  the  enemies  of 
birds  within  reasonable  limits.  Crows,  foxes  and  bird- 
hawks  may  increase  in  some  cases,  owing  to  their  well- 
known  ability  to  take  care  of  themselves  ;  but  the  law  does 
not  protect  any  of  these  creatures,  and  they  may  be  kept  in 
subjection  without  the  stimulus  of  bounty  laws.  Bounty 
laws  may  have  been  wise  and  even  necessary  in  the  early 
history  of  this  Commonwealth,  when  there  were  wolves, 
bears,  panthers  and  rattlesnakes  to  be  exterminated ;  now, 
however,  they  are  in  general  unwise,  unnecessary,  uncalled 
for,  and  in  effect  positively  injurious. 

We  must  admit  that  such  laws  operate  to  reduce  the  num- 
bers of  the  animals  proscribed  by  them,  provided  the  bounty 
is  made  sufficiently  large.  It  is  perfectly  clear  that  any 
animal,  the  destruction  of  which  will  put  much  money  into 
some  one's  pocket,  is  doomed  to  the  same  kind  of  persecu- 
tion as  was  the  game  before  it  was  protected  by  law.  The 
result  of  this  kind  of  persecution  is  patent  to  all ;  and  if  a 
heavy  uniform  bounty  on  any  one  animal  could  be  paid 
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throughout  the  continent,  it  would  be,  in  time,  either  exter- 
minated or  rendered  so  rare  that  hunting  it  would  be  un- 
profitable. Admitting  that  such  bounty  laws,  if  uniformly 
adopted,  would  be  effective,  let  us  first  see  why  their  results 
are,  in  general,  pernicious. 

The  main  object  of  all  bird  legislation  is  to  protect  the 
birds.  This  can  be  done  by  restricting  both  the  number  of 
shooters  and  the  time  during  which  shooting  is  allowed. 
Bounty  laws  have  precisely  the  opposite  effect.  They  en- 
courage boys,  foreigners  and  unemployed  persons  to  roam 
with  guns  in  their  hands  through  the  woods  and  fields  at  all 
seasons  of  the  year.  This  is  sure  to  result  in  the  destruc- 
tion of  game  birds  and  insectivorous  birds  at  all  seasons,  to 
say  nothing  of  the  poultry  and  other  property  of  the  fi«*m- 
ers  that,  perforce,  must  suffer.  Probably  every  State  that 
has  offered  bounties  in  recent  years  has  had  this  experience. 

Bounty  laws  always  put  a  premium  upon  dishonesty. 
Under  the  so-called  scalp  act  of  1885,  in  Pennsylvania,  up- 
wards of  two  thousand  dollars  were  realized  for  a  bufialo 
hide  and  a  mule  skin  in  one  county,  by  a  party  of  hunters. 
These  hides  were  cut  up  and  *'  fixed  "  to  resemble  the  scalps 
or  ears  of  predatory  mammals.  Whether  the  magistrates 
also  were  **  fixed  "  is  not  recorded.  A  red  fox  was  slain  in 
one  of  the  mountainous  districts  and  its  pelt  cut  into  sixty- 
one  parts,  for  which  the  hunter  received  sixty-one  dollars. 
Bounties  were  paid  on  the  heads  of  domestic  fowls,  grouse, 
cuckoos,  and  even  English  sparrows,  which  were  supposed 
to  have  been  palmed  off  on  the  authorities  as  the  heads  of 
hawks  and  owls.  Birds  and  mammals  were  killed  in  other 
States  and  shipped  into  Pennsylvania,  and  large  amounts  of 
money  were  thus  fraudulently  obtained.*  This  but  repeats 
the  history  of  local  and  State  bounty  laws  everywhere. 
^  A  bounty  on  cats,  foxes,  crows,  hawks,  owls,  English  spar- 
rows, weasels  and  skunks  would  be  very  expensive  to  the 
State.  Pennsylvania  paid  out  during  one  year  not  less  than 
one  hundred  and  fifty  thousand  dollars  for  bounties  on  birds 
and  mammals.     Montana  paid  out  within  six  months  in  1887 

*  "Birds of  Massachusetts,"  Dr.  B.  H.  Warren,  annual  report  MassachusettH 
State  Board  of  Agriculture,  1890,  p.  45. 


528  BOi^JRD   OF   AGRICULTURE.     [Pub.  Doc. 

more  than  fifty  thousand  dollars  in  bounties  for  ground  squir- 
rels and  prairie  dogs.  As  at  that  tune  these  animals  had 
not  decreased  perceptibly,  a  special  session  of  the  Legisla- 
ture was  called  to  repeal  the  law,  lest  it  bankrupt  the  State. 

While  the  effect  of  bounty  laws,  in  general,  is  bad,  the 
practical  operation  of  laws  directed  at.  particular  species  is 
certainly  vicious.  We  may  regard  a  bounty  on  the  heads 
of  cats  as  impracticable,  for  obvious  reasons,  not  the  least 
among  which  might  be  the  encouragement  of  a  new  indus- 
try,—  the  raising  of  kittens  for  the  bounty.  A  bounty  on 
cats,  foxes,  weasels  and  skunks  would  encourage  trapping, 
which  is  already  exterminating  some  of  the  smaller  fur- 
bearing  animals.  The  experience  of  States  which  have 
placed  bounties  on  the  head  of  the  English  sparrow  has  not 
been  encouraging.  These  acts  are  said  to  have  resulted  in 
a  slight  decrease  of  the  sparrows,  and  the  destruction  of 
great  numbers  of  native  birds  killed  and  ignorantly  offered 
for  bounty.  To  put  a  bounty  on  the  head  of  the  sparrow  is 
practically  equivalent  to  offering  a  bounty  on  all  our  native 
sparrows,  many  of  the  warblers,  the  thrushes,  wTens  and  a 
few  other  species.  Anything  that  at  a  distance  looks  like 
a  sparrow  would  be  killed,  and  probably  in  most  cases  the 
bounty  would  be  paid,  unless  a  competent  naturalist  could  be 
appointed  in  each  town  or  county  seat  to  pass  on  the  heads. 

If  we  offer  a  bounty  on  the  crow,  most  of  our  native 
crows  which  do  the  mischief  probably  will  escape,  and  the 
bounty  will  be  paid  mainly  on  birds  that  came  from  the 
north  in  winter.  The  diflSculty  of  killing  crows  in  the  sum- 
mer prevents  many  being  taken  at  that  time.  In  the  winter 
most  of  the  crows  that  summer  here  probably  go  farther 
south,  their  places  being  taken  by  crows  from  &rther  north. 
It  is  at  this  time  that  crows  are  most  readily  killed,  either 
by  baiting  or  at  their  roosts ;  and  therefore  most  of  the 
crows  offered  for  bounty  would  be  those  which  never  do  any 
injury  here,  while  the  guilty  ones  would  escape. 

A  bounty  on  hawks  or  owls  would  work  injury  to  the 
agricultural  interests.  Hawks,  with  a  few  exceptions,  are 
useful  birds.  Owls,  being  probably  among  the  most  useful 
of  all  birds,  should  be  protected  by  law,  rather  than  pro- 
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scribed.  When  in  1886  the  people  of  Pennsylvania  became 
aware  of  the  injurious  effects  of  the  scalp  act,  Dr.  C.  Hart 
Merriam,  then  ornithologist  and  mammalogist  of  the  United 
States  Department  of  Agriculture,  his  assistant,  Dr.  A.  K. 
Fisher,  and  Dr.  B.  H.  Warren,  examined  over  three  hundred 
and  fifty  stomachs  of  the  hawks  and  owls  killed  under  the 
act.  Ninety-five  per  cent  of  the  food  materials  of  these 
birds  was  found  to  consist,  not  of  poultry  and  game,  but  of 
*<mice  and  other  destructive  mammals,  grasshoppers  and 
many  injurious  beetles."  Dr.  Merriam  says,  in  his  report 
for  1886:  *' By  virtue  of  this  act,  about  ninety  thousand 
dollars  has  been  paid  in  bounties  during  the  year  and  a  half 
that  has  elapsed  since  the  law  went  into  effect.  This  rep- 
resents the  destruction  of  at  least  128,571  of  the  above- 
mentioned  animals,  most  of  which  were  hawks  and  owls. 
Granting  that  five  thousand  chickens  are  killed  annually  in 
Pennsylvania  by  hawks  and  owls,  and  that  they  are  worth 
twenty-five  cents  each  (a  liberal  estimate,  in  view  of  the 
&ct  that  a  large  proportion  of  them  are  killed  when  very 
young),  the  total  loss  would  be  $1,250,  and  the  poultry 
killed  in  a  year  and  a  half  would  be  worth  $1,875.  Hence 
it  appears  that  in  the  past  eighteen  months  the  State  of 
Pennsylvania  has  expended  $90,000  to  save  its  farmers  a 
loss  of  $1,875.  But  this  estimate  by  no  means  represents 
the  actual  loss  to  the  fiirmer  and  the  tax  payer  of  the  State." 
Dr.  Merriam  then  goes  on  to  show  the  vast  loss  that  must 
result  to  the  people  of  Pennsylvania,  who,  by  killing  these 
hawks  and  owls,  have  saved  the  field  mice  and  other  harmful 
creatures  on  which  the  birds  otherwise  would  have  preyed. 
The  Legislature  of  Pennsylvania  appointed  a  State  ornithol- 
ogist, and  repealed  the  scalp  act.  We  do  not  need  a  ^^  scalp 
act"  in  Massachusetts. 

Dukes  County  and  the  town  of  Lakeville  now  pay  boun- 
ties on  hawks  and  owls.  This  unwise  policy  should  be 
discontinued.  There  are  many  sections  in  eastern  Massa- 
chusetts where  hawks  and  owls  are  becoming  rare.  During 
the  winter  of  1903-04  many  fiirmers  had  their  young  fruit 
trees  ruined  by  the  mice,  which  ate  away  the  bark.  If  this 
continues,  a  demand  for  the  protection  of  hawks  and  owls 
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is  sure  to  come.  The  placing  of  a  bounty  on  the  few  inju- 
rious species  of  hawks  has  been  proposed.  No  such  meas- 
ure should  be  enacted,  for  it  would  result  in  the  increased 
killing  of  all  hawks.  Moreover,  our  present  law,  allowing 
the  destruction  of  all  hawks  and  owls,  is  in  this  respect 
wrong,  and  should  be  modified. 

Control  of  the  Oat.  —  As  it  is  almost  universally  admitted 
that  the  cat  is  one  of  the  greatest  enemies  of  birds,  many 
suggestions  have  been  offered  in  regard  to  controlling  the 
pest.  The  law  which  prohibits  a  man  from  killing  certain 
birds  at  all  times  does  not  prohibit  him  from  keeping  any 
number  of  cats,  and  allowing  them  to  run  at  large,  not 
only  killing  these  same  birds,  but  torturing  them  as  well. 
In  this  respect  our  game  laws  and  bird  laws  are  fiurcical. 
But  what  remedy  shall  we  provide  ?  The  cat  License  finds 
the  most  advocates.  If  a  license  fee  of  two  dollars  or  more 
were  demanded  for  each  cat,  and  a  penalty  provided  for 
failure  to  comply  with  the  law,  the  number  of  cats  soon 
would  be  reduced.  This  would  be  a  distinct  advantage. 
Every  man,  however,  would  have  to  be  a  self-appointed 
officer  to  kill  all  unlicensed  cats,  while  the  licensed  cats, 
being  protected  by  law,  would  continue  to  roam  the  fields  and 
woods  with  impunity,  killing  &r  more  birds  than  licensed 
dogs  do  now.  With  cats  unlicensed  and  in  too  many  cases 
uncared  for,  as  at  present,  every  sportsman  or  gunner  who 
is  out  after  game  should  shoot  every  cat  he  sees  running 
at  large  in  the  woods.  A  box  trap  baited  with  catnip  will 
capture  a  large  number  of  cats  in  the  course  of  a  year. 
This  protective  device  is  used  by  breeders  of  pheasants  and 
by  poultrymen.  I  have  described  some  cat-proof  fences 
and  other  devices  for  protecting  birds  against  cats,  in  a  bul- 
letin on  methods  of  attracting  and  protecting  birds,  to  be 
issued  by  the  Hatch  Experiment  Station  at  Amherst,  Mass. 

The  suggestion  regarding  the  planting  of  trees  and  other 
plants  tjiat  will  provide  both  food  and  shelter  for  the  birds 
is  a  good  one,  which  is  also  treated  at  some  length  in  the 
bulletin  above  referred  to. 

The  Establishment  of  State  Parks  for  the  Preservation  of 
Forests  and  Game.  —  This  is  a  policy  that  is  already  attract- 
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ing  the  attention  of  the  national  government  and  many  of 
the  State  governments.  A  protected  natui*al  park  provides 
an  asylum  in  which  birds  can  find  security  from  their  greatest 
enemy,  man.  Here  they  can  find  breeding  grounds  where 
they  will  be  comparatively  unmolested,  when,  elsewhere, 
destruction  awaits  them  at  every  hand.  New  York  State, 
with  her  great  Adirondack  Reservation,  has  re<5ently  estab- 
lished another  in  the  Catskills.  Massachusetts  already  has 
several  reservations  of  small  area.  These  might  be  increased 
in  number,  and  larger  tracts  of  wild  land  taken.  Men  of 
wealth  should  follow  the  example  of  Mr.  Corbin,  in  New 
Hampshire,  and  buy  up  tracts  of  hill  land  for  the  preserva- 
tion of  the  forests  and  the  game.  In  such  preserves  no 
shooting  of  game  or  birds  should  be  allowed.  If  birds 
were  protected  also  against  their  natural  enemies  in  many 
preserves  of  this  kind,  the  supply  would  be  constantly 
renewed.  One  or  more  reservations  might  be  established 
on  our  coast  for  the  benefit  of  water-fowl  and  shore  birds. 
Parts  of  Nantucket,  Chatham,  Monomoy,  Wellfleet  or  other 
places  on  Cape  Cod,  the  Ipswich  marshes,  or  some  similar 
resorts  of  water-fowl  and  wading  birds,  might  be  secured 
in  time  to  perpetuate  the  natural  features  of  these  bird 
resorts,  and  afford  the  fowl  safe  feeding  ground,  upon 
which  they  could  remain  undisturbed  indefinitely.  We 
have  thus  far  secured  only  a  few  of  the  beaches  near  Bos- 
ton, and  these  are  so  frequented  by  people  that  most  of  the 
birds  are  driven  off;  still,  a  few  shore  birds  may  now  be 
seen  occasionally  along  Nahant  Neck. 

Protection  for  the  Smaller  Species  that  are  diminishing.  — 
That  portion  of  the  Massachusetts  statutes  which  applies  to 
the  smaller  birds  is  very  nearly  perfect ;  they  are  nearly  all 
protected  at  all  times.  The  unprotected  species  hardly  de- 
serve protection,  ff  the  law  can  be  properly  enforced,  the 
birds  are  safe  except  as  they  may  be  interfered  with  by  the 
changes  which  take  place  around  the  centres  of  population. 
The  erection  of  buildings,  the  laying  out  of  streets,  the  cut- 
ting of  trees  and  shrubbery,  the  draining  of  meadows  and 
similar  **  improvements,"  the  building  of  trolley  roads  and 
telegraph  lines,  all  inimical  to  bird-life,  cannot  be  helped. 
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It  is  probable  that  in  spite  of  all  these  agencies  the  smaller 
birds  can  maintain  their  nmnbers  outside  of  the  inunediate 
influence  of  the  cities.  But  the  question  still  remains,  what 
shall  we  do  to  help  the  few  species  that  are  evidently  dimin- 
ishing under  protection  ? 

Of  these  species,  the  purple  martin  is  now  at  the  lowest 
ebb  in  point,  of  numbers,  and  most  needs  such  assistance  as 
we  may  be  able  to  give  it  in  re-establishing  itself.  I  have 
learned  by  a  voluminous  correspondence  that  many  of  the 
empty  bird-houses  were  visited  either  in  spring  or  All  by 
migrating  martins.  In  this  correspondence  one  significant 
&ct  appeared.  Very  few  people  had  taken  the  trouble  to 
clean  out  the  martin-boxes,  and  remove  the  old  nests,  rub- 
bish and  dead  birds.  Mr.  Fred  B.  Pike  of  Cornish,  Me., 
writes  that  many  of  the  bird-houses  in  that  region  were 
**  full  of  dead  birds  from  last  year's  storm,"  and  the  martins 
did  not  go  into  them  to  breed ;  but  in  his  bird-house,  in 
which  there  were  no  dead  birds,  the  martins  bred  as  usual. 
Mr.  Herbert  Moulton,  Iliram,  Me.,  writes  that  he  took  his 
bird-house  down  in  the  spring  (1904)  and  cleaned  it  out, 
finding  five  or  six  dead  birds  in  some  of  the  rooms.  He 
then  put  the  house  on  a  pole  thirty-five  feet  high,  and  it  was 
occupied  by  twelve  birds,  among  which  were  three  females, 
which  raised  large  broods,  thus  re-establishing  the  colony. 
Not  one  of  the  other  bird-houses  in  the  vicinity  was  occu- 
pied. K  every  one  owning  a  martin-box  would  clean  it  out 
annually  before  the  last  week  in  April,  the  chances  of  the 
birds'  re-establishing  themselves  might  be  bettered.  The 
English  sparrows  must  be  kept  out  of  the  houses,  for  when 
they  once  get  the  rooms  filled  with  their  bulky  nests  and 
pugnacious  bodies,  the  few  martins  now  left  will  have  little 
chance  for  a  home. 

Mrs.  Mary  R.  Stanley  writes  from  North  Attleborough  of 
a  plan  which  she  thinks  wiU  keep  out  English  sparrows  from 
martin-boxes.  She  speaks  of  some  old  dwelling  houses 
where  holes  underneath  the  jet  were  made,  affording  the 
birds  access  to  the  space  under  the  eaves.  These,  she  says, 
were  used  by  martins,  and  have  never  been  used  by  the 
sparrows.     She  suggests  making  martin-boxes  with  all  the 
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entrances  underneath,  and  without  perches,  believing  that 
the  sparrows  will  not  enter  them.  The  experiment  might 
be  worth  trying,  for  every  promising  means  should  be  used 
to  entice  migrating  martins  to  remain  and  breed.  Every 
householder  suitably  located  should  put  up  at  least  one 
small  martin-box  on  a  pole  not  less  than  twenty  feet  high. 
Then,  whenever  the  martins  north  or  south  of  Massachu- 
setts have  a  good  breeding  season,  we  shall  be  ready  to 
take  care  of  the  overflow. 

Bam  swallows  may  be  fostered  by  keeping  the  old-fash- 
ioned bams  and  sheds  open  (or  at  least  one  open  window  in 
each).  Round  or  rough-hewn  rafters  furnish  supporting 
points  for  their  nests.  Small  blocks  nailed  up  on  mod- 
em squared  rafters,  or  slats  nailed  across  them,  will  assist 
these  swallows  in  building.  The  eave  swallows  may  be 
helped  by  nailing  a  rough  board  on  the  outside  of  the 
building,  about  a  foot  below  where  the  eaves  or  jet  meet 
the  wall.  The  only  nest  of  this  species  that  I  saw  in  Bris- 
tol County  last  year  was  built  on  the  ledge  over  the  door  of 
a  painted  barn. 

Tree  swallows  need  no  assistance  beyond  being  supplied 
with  an  abundance  of  small  nesting-boxes,  widely  separated 
and  put  up  on  poles  or  trees.  If  the  English  sparrow  can  be 
kept  away  from  the  nesting-boxes,  the  swallows  will  breed 
well- 

We  may  help  the  house  wren  a  little  by  putting  up  small 
nesting  boxes  with  the  entrance  hole  no  larger  than  a  silver 
quarter.  The  small  size  of  the  entrance  probably  will  serve 
to  keep  out  the  sparrow. 

The  mourning  dove  is  now  fully  protected  by  law,  at  all 
times,  in  Maine,  New  Hampshire,  Massachusetts,  Vermont, 
Rhode  Island,  Connecticut,  New  York,  New  Jersey,  Dela- 
ware, the  District  of  Columbia  and  Virginia.  In  the  other 
Atlantic  Coast  States  it  is  still  on  the  game  list.  On  one 
occasion  in  1904  in  Concord  I  saw  twelve  birds  flying  up  a 
meadow.  A  single  shot  was  fired  at  them  by  some  one,  and 
the  flock  came  back ;  but  there  were  only  eleven  birds  re- 
maining. The  laws  which  protect  this  species  at  all  times 
are  comparatively  recent,  and  are  not  as  yet  generally  known 
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and  respected.  These  doves  are  always  shot  without  re- 
straint in  fall  and  winter  in  the  southern  States.  They 
must  be  given  better  protection  both  north  and  south,  as 
they  appear  to  be  decreasing  quite  generally. 

Recapitulation  and  Conclusion. 

The  Decrease  of  Species. 

1.  The  action  of  the  elements  in  1903-04  was  very  dis- 
astrous to  three  species  only,  —  the  purple  martin,  the 
bob-white  or  quail,  and  the  long-billed  marsh  wren.  The 
sportsmen  are  making  an  effort  to  restock  the  covers  with 
quail,  but  they  meet  with  indifferent  success  in  obtaining 
birds.  The  martins  appear  to  be  nearly  extinct  in  the 
breeding  season ;  only  a  few  pairs  are  left  in  a  few  locali- 
ties. The  marsh  wrens  appear  to  be  nearly  exterminated 
or  driven  out  locally.  The  chimney  swifts  suffered  greatly, 
and  the  swallows  to  a  less  degree ;  Carolina  rails  and  Vir- 
ginia rails  also  suffered  much.  Other  species  suffered  much 
locally  and  some  quite  generally,  but  a  good  breeding 
season  in  1904  has  done  much  to  effitce  the  effects  of  the 
storms. 

2.  The  accounts  of  early  historians  show  that  game 
birds,  water-fowl  and  shore  birds  were  wonderfully  abun- 
dant during  the  settlement  of  Massachusetts.  Since  then 
at  least  six  species  have  disappeared,  and  several  others  are 
nearly  extirpated  or  driven  out,  —  some  quite  recently. 
Among  the  latter  are  the  long-billed  curlew,  the  Eskimo 
curlew,  the  golden  plover,  the  lesser  snow  goose  and  the 
passenger  pigeon.  The  wood  duck,  the  Bartramian  sand- 
piper or  upland  plover,  the  knot  and  the  dowitcher  are  also 
disappearing  rapidly. 

The  river  ducks  liave  decreased  steadily,  but  the  bay  and 
sea  ducks  are  still  numerous,  with  few  exceptions.  Shore 
birds  generally  have  lessened  in  number  about  75  per  cent 
within  the  memory  of  living  men. 

Eagles  appear  to  be  rare  or  decreasing  in  nearly  all  sec- 
tionB.  The  hirger  hawks  and  owls  have  diminished  much 
in  most  of  eastern  Massachusetts ;  but  the  decrease  of 
hawks  and  owls  has  been  onlv  local  in  the  central  and  west- 
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em  parts  of  the  State,  where  they  are  generally  at  least 
holding  their  own. 

Great  blue  herons  probably  rarely  breed  now  in  the  State, 
and  other  herons  seem  to  have  diminished  somewhat  gener- 
ally, although  in  some  sections  their  nimibers  seem  subject 
to  little  change.  The  night  herons  have  recently  increased 
in  numbers  where  the  heronries  have  been  protected. 

Crows,  while  fluctuating  much,  have  generally  held  their 
own,  and  in  many  sections  have  increased  in  numbers. 
Mourning  doves  have  decreased,  and  are  generally  rare  or 
wanting  except  in  some  eastern  sections.  There  are  some 
indications,  however,  that  they  may  be  increasing  now  in  a 
few  localities. 

The  smaller  native  birds  fluctuate,  some  species  decreas- 
ing in  some  localities  and  increasing  in  others,  but  appar- 
ently holding  their  own  very  well,  in  general.  There  may 
be  a  slight  decrease  in  the  aggregate,  owing  to  the  evident 
diminution  of  many  species  in  and  near  the  cities,  with  no 
corresponding  increase  in  the  country.  There  appears  to 
be  no  general  and  noticeable  reduction  in  the  rural  sections 
except  where  the  birds  are  subjected  to  an  unusual  amount 
of  persecution.  On  the  whole,  the  balance  of  life  among 
the  smaller  birds  seems  to  be  fairly  maintained. 

Swallows  seem  to  have  diminished  somewhat  generally, 
but  more  especially  in  and  near  the  cities  and  larger  towns. 
In  the  rural  districts  the  cliff',  or  eave,  swallow  shows  the 
greatest  diminution,  and  the  tree  swallow  the  least. 

Nighthawks  have  decreased  much  sectionally.  The  house 
wren  has  become  very  local,  and  is  now  rare  or  wanting 
in  most  localities  where  it  was  formerly  common.  The 
red-headed  woodpecker  has  practically  disappeared  as  a 
summer  resident.  On  the  other  hand,  the  rose-breasted 
grosbeak  now  occupies  more  territory  than  formerly,  and 
the  robin  and  bluebird  have  increased  within  a  few  years. 

Information  received  from  other  States  along  the  Atlantic 
seaboard  seems  to  indicate  that,  as  here,  shore  birds  and 
game  birds  are  decreasing,  while  the  insectivorous  birds  are, 
with  some  exceptions,  holding  their  own. 
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The  Chief  Causes  of  tlie  Reduction  in  Birds'  Numbers. 

Most  important  of  all  is  man,  —  sportsmen,  Italians  and 
other  foreigners,  bird  shooters  and  trappers,  market  hunt- 
ers, boy  gunners,  egg  collectors,  and  certain  changes  inci- 
dent to  an  increase  of  population. 

Secondary  Causes  of  Bird  Diminution. 

Natural  Enemies.  —  These  do  not,  under  natural  condi- 
tions, reduce  the  numbers  of  birds,  as  they  protect  the  spe- 
cies on  which  they  prey ;  but  certain  introduced  species  have 
become  very  harmful.  The  domestic  cat  and  the  English 
sparrow  (the  sparrow  in  particular)  are  mainly  responsible 
for  the  disappearance  of  swallows,  wrens  and  other  species 
near  the  cities.  The  sparrow,  while  not  now  increasing  in 
or  near  Suffolk  County,  seems  to  be  increasing  and  spread- 
ing in  the  country  districts.  If  this  continues,  a  further 
diminution  in  the  numbers  of  native  birds  is  likely  to  result. 

Native  natural  enemies  of  birds  may  become  harmful  when 
protected  by  man  from  their  own  enemies.  We  have  pro- 
tected crows  and  foxes  in  some  measure  by  destroying  the 
larger  birds  and  mammals  which  fed  on  them,  and  they  have 
become  numerous  enough  in  some  localities  to  be  injurious 
to  the  already  reduced  game  birds  and  the  song  birds. 

Suggestions  for  the  Better  Protection  of  Birds. 

First  and  most  important,  teach  the  people  the  economic 
value  of  birds,  and  show  the  consequences  that  are  likely  to 
follow  their  extirpation.  This  should  begin  in  the  schools, 
by  interesting  the  children  in  the  lives  of  birds,  teaching 
their  usefulness,  and  how  to  feed,  shelter  and  protect  them. 
The  children  should  also  be  instructed  in  regard  to  the  laws 
protecting  birds,  and  be  taught  to  respect  them.  The  bird 
and  game  laws  must  be  enforced,  even  if  it  requires  larger 
appropriations  for  the  Fish  and  Grame  Commission,  with  the 
appointment  of  more  paid  deputies.  In  this  connection  a 
law  licensing  shooters,  the  license  fees  to  be  applied  to  the 
enforcement  of  the  game  laws,  may  be  worth  considering. 
The  officers  of  the  Fish  and  Grame  Commission  should  be 
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given  the  right  to  search  suspected  persons.  Until  such  a 
measure  is  enacted ,  the  game  laws  can  never  be  enforced  as 
they  should  be. 

Those  birds  which,  like  the  wood  duck,  are  disappearing, 
should  be  protected  at  all  times  by  law.  All  spring  and 
summer  shooting  of  wild-fowl  and  shore  birds  should  be, 
and  eventually  must  be,  prohibited  by  law. 

If  it  shall  be  found  that  these  measures  do  not  give  suf- 
ficient protection,  then  the  sale  of  all  birds  from  Massachu- 
setts sources  must  be  prohibited.  All  persons  and  all 
associations  interested  in  bird  protection  should  unite  to 
hold  up  the  hands  of  those  who  are  now  working  to  secure 
the  protection  of  birds  in  the  south  during  the  winter  and 
spring. 

The  extirpation  of  a  species  usually  takes  a  long  time, 
and  only  those  species  which  are  the  objects  of  special  and 
unremitting  persecution  throughout  their  range  are  likely 
ever  to  be  eradicated  from  the  country.  For  this  reason, 
our  **song  and  insectivorous  birds,"  which  are  here  pro- 
tected by  law,  will  be  comparatively  safe  when  the  law  is 
fuUy  enforced.  But  it  is  not  so  diflScult  practically  to  exter- 
minate or  to  drive  out  of  a  State  a  migrant  or  a  resident 
game  bird ;  therefore,  the  game  birds,  the  shore  birds  and 
all  others  that  are  readily  accessible  and  are  killed  for  food 
or  sport  must  now  be  protected  by  the  most  stringent  laws, 
most  rigidly  enforced,  or  eventually  they  will  be  swept  from 
the  territory  of  this  Conmionwealth. 


Appendix. 

Massachusetts  Corre»pondents  who  furnished  InfomuUion  for 

this  Report. 
Berkshire  County, 


Bidwell,  Wm.  S., 
Bradley,  Alonzo, 
Came,  Mrs.  Thos., 
Cross,  W.  J.,   . 
Dewey,  Harvey  H., 
Northup,  L.  J., 
O^Neill,  Francis, 
Ruberg,  L.  £., 


Monterey. 

Lee. 

Forest  Park,  Adams. 

Becket. 

New  Lenox. 

Cheshire. 

Adams. 

Florida. 
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Salmon,  Timothy  B., 
Snow,  W.  H.,  . 
Steams,  W.  R., 
Van  Huyck,  J.  M.,   . 
Wood,  J.  H.,    . 


Baker,  N.  B.,    . 
Brewer,  J.  L., . 
Brooks,  Prof.  Wm.  P., 
Eldredge,  A.  H., 
Femald,  Dr.  H.  T., 
Lyman,  0.  B.,  . 
NeUigan,  Prof.  R.  F. 
Nichols,  A.  W., 
Pratt,  A.  L., 
Richards,  F.  C, 
Russell,  H.  C, 
Somborger,  M.  L., 


Hampshire  County, 


Adams,  Miss  Emily  B., 

Bagg,J.  N 

Bemis,  R.  W.,  . 
Clark,  E.  C,    . 
Fairfield,  Mrs.  S.  L., 
Healey,  M.  C, 
Hendrick,  J.  H., 
Luman,  J.  F.,  . 
Marsh,  Daniel  J., 
Morris,  Robert  O.,    . 
Rogers,  F.  D,, . 
Sanford,  Mrs.  Fred.  A.,    . 
Scott,  F.H.,     . 
White,  C.  A.,   . 


Hampden  County. 


Richmond. 

DQCMLOvm 

Pittsfield. 

Lee. 

Pittefield. 


West  Chesterfield. 

Pelham. 

Amherst. 

Ware. 

Amherst. 

Southampton. 

Amherst. 

Chesterfield. 

Belchertown. 

Williamsburg. 

North  Iladley. 

Haydenville. 

Springfield. 

West  Springfield. 

Chicopee  Falls. 

Wilbraham. 

Monson. 

Thomdike. 

Springfield. 

Palmer. 

Springfield. 

Springfield. 

Monson. 

Westfield. 

Westfield. 

Ludlow  Centre. 


Franklin  County. 

Allen,  Thos., Bemardston. 

Ballard,  Daniel, Millington. 

Cushman,  R.  H., Bemardston. 

Howard,  Anson  O., East  Northfield. 

Nims,  Miss  Clara  W., Greenfield. 

Russell,  Chas.  C, Greenfield. 

Smith,  A.  A., Lyonsville. 

Swann,  H.  W., Shelbume  Falls. 

Wells,  H.  A., Deerfield. 

Woffenden,  F.  W., Rowe. 


No.  4.]  DECREASE   OF   BIRDS.  539 


Worcester  County. 

Allen,  Jesse, Oakham. 

Anderson,  Geo.  M.,  .         .         .         .  Worcester. 

Bothwell,  Ethan, Northborough. 

Carkin,  Geo.  £.,       .         .         .         .         .         .  Royalston. 

Casavant,  F.  S., Gardner. 

Chase,  Guy  H.,  ,  .  Princeton. 

Churchill,  Miss  Abby  P., Fitchburg. 

Durgin,  W.  F., Hopedale. 

Fisher,  Dr.  Jabez Fitchburg. 

Gibson,  CO., Fitchburg. 

Hall,  Rufus  C, Webster. 

Hodge,  Prof.  Clifton  F., Worcester. 

Holden,  Wm., Leominster. 

Ingalls,  Chas.  £., East  Templeton. 

Jefts,  A.  H., Athol. 

Kinney,  H.  R., Worcester. 

LoTe,  Joseph  P., Webster. 

Mann,  Miss  J.  Ardelle, Millyille. 

Martin,  J.  L., Milford. 

Perry,  Wm.  S., Worcester. 

Proctor,  Fred.  J., Fitchburg. 

Prentiss,  Wm.  N., Milford. 

Smith,  Robert  F., Uxbridge. 

Spalter,  Mrs.  F.  B., Winchendon. 

Stockwell,  S.  F., Auburn. 

Stone,  C.  E., Lunenburg. 

Thayer,  Col.  John  E., Lancaster. 

Tuttle,  E.  F Uxbridge.  ♦ 

Warren,  D.  A., Upton. 

Whitehead,  Geo.  E., Millbury. 

Woodward,  Dr.  Lemuel  F.,       .  .  Worcester. 

Middlesex  County. 

Appleton,  Miss  Augusta  I.,  .  Winchester. 

Aspinwall,  W.  H., Chestnut  Hill. 

BaUey,  C.  E.,  .  .         .         .         .  North  Billerica. 

Bailey,  Dr.  J.  W., Arlington. 

Barnard,  Mrs.  Josephine  M.,    .         .  Westford. 

Brewster,  Wm., Cambridge. 

Comey,  A.  C,  .         .         .         .         .         .  Cambridge. 

Coolidge,  Philip  T., Watertown. 

Douglas,  N.  B., Sherbom. 

*  Ptesent  address,  Franklin,  Norfolk  County. 
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Frost,  H.  G., Waltham. 

Greny,  Elbridge, Stoneham. 

Hagar,  Geo.  W., Marlborough. 

Higginson,  A.  H., South  Lincoln. 

Hill,  Miss  Elizabeth  S., Groton. 

Hoffman,  Ralph, Belmont. 

Holden,  Edward  F., Melrose. 

Hombrooke,  Mrs.  F.  B., Newton. 

Hunter,  W.  J., Lincoln. 

Kirkland,  A.  H., Reading. 

Kohlrausch,  C.  H.,  Jr., Billerica. 

Maynard,  C.  J Newtonville. 

Mills,  J.  I.,       .  .  .  Ayer. 

Parker,  Samuel, Wakefield. 

Parkhurst,  S.  W., Chelmsford. 

Poland,  Geo.  M., Wakefield. 

Price,  Chas.  P., Stoneham. 

Randall,  Walter  B., Newton  Upper  Falls. 

Robbins,  Miss  N.  P.  H., Lowell. 

Smith,  Henry  N., South  Sudbury. 

Snow,  H.  A., Marlborough. 

Steele,  Walter, Stoneham. 

Symmes,  S.  S., Winchester. 

Wheeler,  C.  S Lincoln. 

Wickersham,  C.  S., Cambridge. 

Wood,  E.  W., West  Newton. 

Essex  County. 

Brown,  Gilman  W., West  Newbury. 

Bumey,  Thos.  L West  Lynn. 

Chase,  H.  F., Amesbury. 

Dodge,  F.  C, Beverly. 

Farley,  J.  A., Lynnfield. 

Godfrey,  H.  L., Newburyport. 

Goodridgc,  J.  W., Wenham. 

Goldsmith,  G.  W., Beverly. 

Knowlton,  F.  S., Wenham. 

Loring,  Miss  K.  P., Pride's  Crossing. 

Nichols,  Miss  Mary  W., Hathome. 

Nixon,  Wm.  W^., Gloucester. 

Perkins,  C.  L., Newburyport. 

Pickering,  Miss  S.  W., Salem. 

Pike,  B.  P., Topsfield. 

Pitman,  James, Swampscott. 

Prescott,  Chas., Amesburv. 

Robbins,  Reginald  C, Pride's  Crossing. 
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Townsend,  Dr.  Chas.  W.,  .  Ipswich. 

Webster,  Eben,         ......  Haverhill. 

Wood,  Gardner, Groveland. 

Young,  Hiram  A., Beverly. 

Suffolk  County, 

Allen,  F.  H., Boston. 

Bangs,  £dward  A., Boston. 

Bigelow,  Homer  L., Boston. 

Day,  Chester  S.,        .  Boston. 

Hcmmenway,  Mrs.  Augustus,    ....  Boston. 

Kimball,  H.  H., Boston. 

Neweomb,  H.  H., Boston. 

Shattuck,  Geo.  C, Boston. 

Norfolk  Coinily. 

Baldwin,  R.  N.. Wellesley. 

Bent,  Herbert  A., Franklin. 

Blake,  Francis  G.,     .         .  Brookline. 

Brastow,  Miss  A.  M., Wrentham. 

Burgess,  John  K.,     .  .  .         .  Dedham. 

Cabot,  Louis, Brookline. 

Harris,  Samuel, East  Dedham. 

Higbee,  Harry  G., Hyde  Park. 

Horton,  I.  Chester, Ponkapog. 

Kennard,  F.  H., Brookline. 

McKechnie,  F.  B., Ponkapog. 

Richards,  Miss  Harriet  £.,  .  Brookline. 

Richardson,  John  K., Wellesley. 

Searle,  Frank, Franklin. 

Thayer,  Otis, West  Quincy. 

Webster,  Frank  B., Hyde  Park. 

Bristol  County, 

Alger,  Isaac, Attleborough. 

Bent,  Arthur  C, Taunton. 

Fleck,  Miss  Effie, Pottersville. 

Mosher,  F.  H., Dartmouth. 

Packard,  H.  R., Attleborough. 

Proctor,  Frank  W., Fairhaven. 

Slade,  Elisha, Somerset. 

Stanley,  Mrs.  Mary  R., North  Attleborough. 

Sullivan,  James  H., Westport. 

Tinkham,  Mrs.  Carrie  P.«  .        .  North  Raynham. 

Tinkham,  H.  W Swansea. 

Wharmbly,  Isaac, Fall  River. 

Winter,  Wm.  C, Mansfield. 
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Plymouth  County. 

Barnes,  Miss  Agnes  G., Plymouth. 

Bigelow,  Henry  B., Cohasset. 

Bourne,  J.  H., Marshfield. 

Brown,  Mrs,  Walter  L., Brockton. 

Carr,  Rufus  H., Brockton. 

Dickson,  Chas., Plymouth. 

Delano,  John  W Marion. 

Dyke,  Arthur  C, Bridgewater. 

Kennedy,  Mrs.  A.  M., Whitman. 

McMenamen,  Miss  S.  E Westdale. 

Miles,  Mrs.  Henry  A Hingham. 

Shurtleff,  Walter  D., Plymouth. 

South  worth,  A.  C, Lakeville. 

Thomas,  Dr.  F.  S., Hanson. 

Valler,  I.  H., Plymouth. 

Barnstable  County. 

Brown,  Miss  Bertha  M., Hyannis. 

Clark,  J.  A<, Eastham. 

Day,  Chester  S., Chathamport. 

Hammond,  W.  F., Mashpee. 

Meigs,  Wm., South  Sandwich. 

Nye,  D.  D., Bourne. 

Nantucket  County. 

Dunham,  W.  C, Nantucket. 

Mackay,  Geo.  H., Nantucket. 


* 


Dukes  County, 

Look,  James, West  Tisbury. 

Coi^re^pondent^  from  Other  States, 

Maine. 

Moulton,  Herbert, Hiram. 

Pike,  Fred, Cornish. 

New  Hampshire. 

Lane,  G.  W., Chichester. 

Thayer,  Abbot  H., Monadnock. 

Vermont. 

Barber,  Dr.  Greo.  F., Brattleboro'. 

Davenport,  Mrs.  E.  B., Brattleboro\ 

Perkins,  Dr.  G.  H., Burlington. 

Votey,  Prof.  J.  W., Burlington. 
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Rhode  Island , 
Buidick,  H.  Hilljer, Quonochontaug. 

Hathaway,  H.  S., Providence. 

Lewis,  Edwin  R., Westerly. 

Meams,  Dr.  Edgar  A., Newport. 

Connecticut. 
Curtiss,  Robert  W., Stratford. 

Geer,  E.  Hart, Hadlyme. 

Wright,  Mrs.  Mabel  O., Fairfield. 

New  York. 
Roosevelt,  Theodore, Oyster  Bay,  L.  I. 

New  Jersey. 
Chapman,  Frank  M., Englewood. 

Pennsylvania. 
Pennock,  Prof.  C.  J., Rennet  Square. 

District  of  Columbia. 
Palmer,  Dr.  T.  S., Washington. 


FINANCIAL   EETURNS 
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ANALYSIS  OF  PREMIUMS  AND  GRATUITIES 


OF  THE 


INCORPORATED   SOCIETIES. 

WITH  MEMBERSHIP  AND  INSTITUTES, 
Fob  the  Teab  1904* 
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Financial  Returns  of  thb  Incorporated 


SOCIETIBS. 


o 
p« 

h 

o 
a 

51 


i?5 


I 


'a- 


a  V 


ci.*^P< 


%6t 


1 


-5^ 


I 

■"1 

i 

O 


1  Amesburv  and  Salisbury  (Agrl- 

cultoraf  and  Horticultural) , 

2  Barnstable  County 

8  Blackstone  Valley,  .  .  .  . 
4  Bristol  County,  .  .  .  . 
6     Deerfleld  Vallev,      .       .       .       . 

6  Eastern  Uampaen,  .       .       .       . 

7  Essex. 

8  Franklin  County,     .       .       .       . 

9  Hampshire, 

10  Hampshire,  Franklin  and  Hamp- 

den,   

11  Highland 

12  Ilinside 

IS     Hingham  fAgrlcultural  and  Hor- 
ticultural)  

14  Houwitonic 

15  Marsh  field  ( Agricultural  and  Hor- 

ticultural),       

16  Martha's  Vineyard, .       .       .       . 

17  Massachusetts  Horticultural, 

18  Massachusetts    Society  for   Pro- 

moting Agriculture,!    . 

19  Middlesex  North,      .       .       .       . 

20  Middlesex  South,      .       .       .       . 

21  Nantucket, 

22  Oxford, 

23  Plymouth  County,    .       .       .       . 

24  Spencer  (Farmers'  and  Mechanics' 

Association) 

2fi    Union    (Agricultural  and  Horti- 
cultural),         

26  Weymouth  (Agricultural  and  In- 

dustrlal) 

27  Worcester, 

28  Worcester  East,        .       .       .       . 

29  Worcester    Northwest    (Agricul- 

tural and  Mechanical), 

80  Worcester  South,      .... 

81  Worcester  County  West, 


1881 
1844 
1884 
1823 
1871 
1866 
1818 
1860 
1860 

1818 
1869 
1883 

1867 
1848 

1867 
1869 
1829 

1792 
1855 
1854 
1866 

1819 

1888 

1867 

1891 
1818 
1890 

1867 
1865 
1851 


$1,002  32 
1,740  00 
8,000  00 
8,240  00 
4,094  01 
8,000  00 
4,547  20 
8,768  00 
8^265  26 

8,141  29 
8,262  00 
8,118  82 

17,406  15 
6,335  33 

8,755  48 

ifi!»  17 

525  00 


8,000  00 
8,000  00 
8,500  00 
4,400  00 
9,560  00 

4,084  00 

4,447  28 

10,270  00 
7,7«0  00 
2,296  23 

8,400  00 
8,127  40 
8,175  00 


$188,678  84 


•  $8,126  77 

8  8,300  00 

•  4,500  00 
«  82,000  00 

«  9,200  00 

<i  7,000  00 

ft  23,559  58 

•  9,000  00 
7  5,098  64 

«  8,802  40 

9  8,262  00 
»  5,800  00 

10  5,377  69 
11  24,750  62 

s  14,050  00 

13  4,298  34 

i>  564,524  70 


«  50,700  00 
a  12,200  00 
«  8,200  00 
i«  8,948  18 
"  1,536  67 


9  8,960 

9  9,000 

•  11,270 

i«  89,687 

1*7,449 

9  18,600 
9  11,400 
9  18,600 


00 

00 

00 
14 
49 

00 
00 
00 


$974,187  17 


$8,126  77 
8,300  00 
4,500  00 

82,400  00 
9,450  00 
7,000  00 

23,669  58 
9,000  00 
6,000  00 

8,802  40 
8,262  00 
5,800  00 

6,377  69 
26,175  62 

14,060  00 

4,298  34 

848,181  96 


50,700  00 

12,200  00 

3,200  00 

8,943  18 

1,534  16 

8,960  00 

9,000  00 

11,270  00 

89,687  14 

7,449  49 

18,600  00 
11,400  00 
18,600  00 


$1,258,818  27 


$8,888  80 

10,715  00 
4,512  89 

82,419  83 
9,450  00 
7.012  97 

23,559  53 
9,042  74 
6,098  64 

3,802  40 
3,264  52 
5,982  82 

5,877  69 
26,216  «3 

14,411  60 
4,2UK34 

848,181  96 


61,360  24 

12,248  13 

8,275  38 

8,943  18 

1,536  67 

9,000  00 

U.481  88 

89,687  14 

7,449  49 

13,918  52 
11,467  51 
18,667  64 


$1,264,806  97 


1  Represented  on  the  Board  by  special  enactment,  and  makes  no  retoma. 

9  Invested  in  real  estate,  crockery,  tables,  etc. 

s  Invested  in  real  estate  and  bonds. 

<i  Invested  In  real  estate. 

s  Invested  in  real  estate,  stocks,  cash,  crockery,  tables,  etc. 

•  Invested  in  real  estate  and  stocks. 

7  Invested  in  real  estate,  bills  due  and  cash. 

•  Invested  in  real  estate,  stocks,  bank  funds,  crockery,  tables,  etc 
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« 

■ 

"^~ 

* 

1 

d 

« 

1 

due  and  i 
i. 

I 

• 

§ 

1 
1 

1 

M 

M 

h 

'9 

4 

1 

K 

^ 

m 

M 

n 

^ 

Q 
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$7,721  4» 

$16100 

$406  28 

$96  68 

$2,161  00 

1 

7,000  00 

— 

$800  00 

- 

1,»00  00 

— 

616  00 

— 

2 

4,400  00 

- 

— 

- 

7  00 

100  00 

589 

2,040  75 

3 

32,000  00 

— 

- 

- 

— 

400  00 

19  88 

19,699  25 

4 

9,»0  00 

— 

- 

- 

- 

200  00 

- 

84  81 

5 

7,000  00 

— 

- 

— 

825 

— 

972 

6,896  67 

6 

15,300  00 

— 

7,806  00 

— 

- 

200  00 

254  58 

10,277  95 

7 

8,000  00 

- 

1,000  00 

- 

40  00 

- 

2  74 

6,525  00 

8 

5,000  00 

— 

— 

— 

42  00 

— 

66  64 

1,874  16 

9 

OOOOO 

_ 

112  60 

$2,189  90 

_ 

900  00 

_ 

^ 

10 

3,000  00 

— 

— 

— 

— 

262  00 

2  52 

~ 

11 

5,000  00 

— 

- 

400  00 

»■" 

800  00 

132  82 

- 

12 

3,000  00 

. 

_ 

_ 

977  20 

1,000  00 

400  49 

„ 

13 

32,000  00 

— 

1,000  00 

1,760  62 

25  00 

425  00 

1,016  31 

7,412  00 

14 

13,300  00 

. 

_ 

_ 

^ 

750  00 

861  60 

2,363  35 

15 

2,790  00 

$400  00 

- 

- 

- 

260  00 

1,098  84 

169  57 

16 

568,465  48 

— 

268,238  60 

12,388  80 

3,488  76 

9,600  41 

- 

6,470  00 

17 

^ 

^ 

_ 

_ 

„ 

^ 

_ 

19,740  69 

18 

50,000  00 

— 

- 

-. 

480  84 

700  00 

169  40 

7,W7  88 

19 

12,000  00 

— 

- 

- 

— 

200  00 

48  13 

572  94 

20 

8,200  00 

— 

- 

— 

85  00 

— 

40  36 

_ 

21 

7,000  00 

— 

— 

— 

— 

200  00 

1,148  18 

_ 

22 

- 

- 

- 

1,470  16 

- 

87  00 

2  52 

2,150  00 

28 

8,000  00 

- 

- 

- 

900  00 

149  66 

1,838  32 

24 

8,000  00 

- 

- 

- 

1,000  00 

- 

2,400  00 

26 

11,000  00 

mm 

^ 

_ 

^ 

270  00 

211  88 

1,406  83 

26 

58,000  00 

— 

- 

80,000  00 

184  16 

1,464  50 

38  48 

— 

27 

7,297  88 

— 

— 

76  61 

— 

76  00 

— 

3,300  00 

^ 

13,000  00 

m. 

_ 

_ 

_ 

600  00 

318  52 

^^ 

29 

11,100  00 

- 

- 

— 

- 

800  00 

67  01 

2,696  ttJ 

30 

12,600  00 

— 

— 

— 

— 

1,000  00 

67  64 

800  00 

81 

1807,064  86 

$»0  00 

$273,966  00 

$48,868  06 

$7,244  21 

$21,689  19 

$6,828  68 

$108,308  07 

•  Invested  in 

10  Invested  in 

11  Invested  in 
»  Invested  in 
1*  Invested  in 
i«  Invested  in 
IB  Invested  in 
i>  Invested  in 


real  estate,  bank  funds,  crockery,  tables,  etc. 

real  estate,  bills  due,  cash,  crockery,  tables,  etc 

real  estate,  stocks  and  bank  funds. 

real  estate,  notes,  bank  funds,  crockery,  tables,  etc. 

real  estate,  library,  furniture,  bonds  and  other  securities. 

real  estate,  cash,  crockery,  tables,  etc. 

bank  funds,  crockery,  tables,  etc. 

real  estate,  bank  funds,  bills  due,  cash,  crockery,  tables,  etc. 
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FiNANCIAI,  BbTOBMS  OF  THE  ImCOBPOBATED   SOCIETIES 


socisnss. 


3 

S 


1 

a 


9 


s 


n 


1    Amesbnry  and  SaliBbuxy  (Agrl 

outtnnii  and  Horticnltural), 
8    BamBtable  Connty, . 

5  BlaokBtone  Valley,  . 
4     Bristol  County, 

6  Deerfleld  VaUev, 

6  Eastern  Hampden,  . 

7  Essex. 

8  Franklin  County, 

9  Hampshire,       .... 

10  Hampshire,  Franklin  and  Hamp 
den, 

U    Highland 

18    HlUslde, 

IB  Hlngham  (Agrichltural  and  Hor 
tlculturai),      .... 

U    Housatonio,       .... 

lA  Marshfield  (Agricultural  and  Hor 
tlculturai),      .... 

16  Martha's  Vineyard, . 

17  Massachusetts  Horticultural, 

18  Massachusetts    Society  for  Pro- 

moting Agriculture,!    . 
10    Middlesex  Noith,     . 

80  Middlesex  South, 

81  Nantucket, 

82  Oxford, 

88     Plymouth  County.    . 

24  Spencer  (Farmers*  and  Mechanics 
Association),  .... 

86  Union  (Agricultural  and  Hortl 
cultural),         .... 

86  Weymouth  (Agricultural  and  In 

dustrial),        .... 

87  Worcester, 

^    Worcester  East, 

80  Worcester  Northwest  (Agricul 
tural  and  Mechanical), 

80  Worcester  South, 

81  Worcester  County  West, 


$100  86 


-   I 


28  86 

6  00 
'6,470  00 

60  85 


68  86        08  70 


$161  00 

106  00 

8,000  00 

84  81 

674  82 

176  00 
101  16 


•  60  00 
168  67 


480  84 

77  83 

678  04 


88  82 
1,406  88 


$6,810  60  $6,064  82 


$8,000  00 

1,086  76 
17,600  00 

6,824  46 

10,877  06 

6,860  00 

1,778  00 


7,868  00 
8,840  10 


19,800  00 
7,850  00 


8,150  00 
1,300  00 
8^400  00 


8,800  00 

8,660  00 

800  00 


$1,682  90 
8,680  77 
1,168  11 

18,699  60 
1,968  86 
4,761  07 
8,017  60 
6,00106 
1,314  88 

4,088  47 
1,728  76 
1,616  88 

8364  01 
11,180  17 

4,40108 

1,061  89 

18,853  88 


7,823  48 
1^61  88 
1,278  07 
8,740  43 
847  00 

8,076  08 

1,964  00 

4,418  97 

85,088  86 

8,918  67 

7,664  01 
4,688  60 
8,178  86 


$06,418  86  $160,700  01 


$600  00 
600  00 
618  10 
600  00 
600  00 
600  00 
600  00 
600  00 
600  00 

600  00 
600  00 
600  00 

600  00 
600  00 

600  00 
600  00 
600  00 


600  00 
600  00 
600  00 
600  00 
80OOO 

600  00 

600  00 

600  00 
600  00 

eoooo 

600  00 
600  00 
600  00 


$7199 

80  00 

100  00 
96  00 


54  79 
91 


86  00 
86  86 


1,38168 
14  14 


$17/»18  10 


$1,060  73 


1  Represented  on  the  Board  by  special  enactment,  and  makes  no  retazna. 
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$1,088  80 

$1*866  12 

$686  90 

$689  22 

1 

•80  00 

$1A00 

$1,002~78 

6,838  90 

7,906  77 

1,769  06 

— 

— 

$6,186~78 

8 

- 

800 

>  ^ 

687  01 

1,149  72 

647  60 

- 

$82  60 

509  78 

8 

- 

40  00 

- 

12,899  60 

13,619  67 

4,648  86 

7,186  17 

706  26 

1,000  00 

4 

- 

96  00 

886 

1,804  00 

1,980  00 

1,117  86 

782  87 

8  Id 

87  19 

5 

- 

45  00 

06  41 

4,049  66 

4,761  86 

809  21 

3,SU81 

826  79 

1,878  04 

6 

4S6  9T 

6100 

- 

1,870  63 

2,767  28 

4  1,490  80 

671  09 

641  89 

64  60 

7 

40  00 

- 

400 

5,867  06 

6,798  82 

1,218  46 

8,628  87 

806  00 

660  00 

8 

- 

8280 

183  26 

660  06 

1,810  87 

609  88 

691  60 

88  01 

486  88 

9 

_ 

noo 

— 

8,844  66 

8,916  88 

1,066  60 

. 

. 

8,889  88 

10 

- 

6100 

- 

1,068  76 

1,737  28 

69100 

886  16 

400 

607  05 

11 

— 

0160 

19  06 

886  64 

1,406  60 

886  88 

864  06 

- 

156  66 

12 

_ 

100 

18  06 

1,640  86 

8,110  70 

677  80 

638  90 

88  88 

871  97 

18 

»00 

18184 

- 

10,887  74 

10,108  86 

4,440  76 

8,962  82 

887  60 

1,382  79 

14 

_ 

10  00 

_ 

8,791  08 

8,779  48 

1,806  06 

8,188  04 

464  84 

_ 

16 

— 

10  00 

- 

887  10 

1,166  66 

611  76 

828  18 

— 

815  78 

16 

10,790  00 

1,066  00 

1,176  98 

4,99148 

81,996  60 

4  6,622  66 

13,984  88 

— 

8,638  88 

17 

^ 

88  00 

" 

6,69649 

7,154'09 

1,«8«'90 

1,680~88 

860  64 

8,866~88 

18 
19 

- 

826 

- 

748  01 

1,827  78 

808  26 

478  88 

68  26 

- 

90 

_ 

S2  00 

— 

66107 

1,244  81 

006  76 

689  06 

. 

~ 

81 

- 

16  00 

600 

8,108  48 

2,606  26 

1,268  63 

688  73 

■> 

764  89 

88 

— 

- 

- 

80  76 

866  46 

81160 

66  04 

— 

— 

88 

- 

16  00 

868  78 

8,906  80 

8,882  47 

1,148  86 

8,60178 

10  00 

807  60 

84 

- 

2100 

- 

1,888  00 

1,992  82 

1,186  98 

76147 

28  18 

88  76 

86 

. 

90  00 

_ 

8328  97 

4,882  09 

787  46 

160  00 

84  67 

8,880  77 

86 

— 

00  00 

— 

88,018  22 

86,419  66 

6,880  66 

9,148  66 

86  65 

9,918  68 

87 

— 

40  00 

1,898  00 

6,912  68 

9,884  16 

1,667  06 

7,639  04 

- 

188  07 

88 

_ 

500 

. 

6,960  01 

7,846  49 

8,88146 

8,711  64 

202  40 

_ 

89 

— 

77  00 

- 

8,91160 

6,066  79 

1,918  86 

8,666  97 

117  60 

888  07 

80 

- 

60  00 

10  77 

8,611  48 

8,778  80 

1,716  08 

8,089  16 

84  62 

— 

81 

$11,400  97 

$1,968  66 

$4,908  80 

$188,686  82 

$100,664  66 

$60,078  14 

$69,586  28 

$4,218  14 

$86,888  04 

>  Awarded  in  1904;  to  be  paid  In  1005. 


s  Bfldmated. 


«  Awarded  in  1903. 
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Analysis  of  Pbehiums  and  Gratdities,  Mkmbebship  and 


SOCIBTIBS. 


otal  Amount  award- 
ed  In  Premiums  and 
Gratuities. 

is 

©.H  «* 

mountofferedunder 
Head  of  Farms,  etc. 

1    ^ 

E- 

<       1 

WO 
it  ®    • 

d  '^  m 


1^ 

a  ^. 

si 

4*0 


sn 


fe'o 


I 


1  Amesbury    and    Sallsburv 

(Agricultural   and  Horti- 
cultural), 

2  Barnstable  County, 
8    Blackstone  Valley, 
4     Bristol  County, 
6     Deerfield  Valley,    . 

6  Eastern  Hampden, 

7  Essex. 

8  Franklin  County,   . 

9  Hampshire, 

10  Hampshire,    Franklin    and 

Hampden,    . 

11  Highland, 

12  HlDslde,   ... 
18    Hlngham  (Agricultural  and 

Horticultural),    . 
14    Housatonlc.     .       .       .       . 
16    Marsh  field  (Agricultural 

and  Horticultural), 

16  Martha's  Vineyard, 

17  Massachusetts  Horticultural, 

18  Massachusetts    Society    for 

Promoting  Agriculture,! 

19  Middlesex  North, 

20  Middlesex  South, 

21  Nantucket, 

22  Oxford,     . 

23  Plymouth  County, 

24  Spencer  r  Farmers'  and  Me 

cbanics'  Association), 

25  Union     (Agricultural     and 

Horticultural),     . 

26  Weymouth  (Agricultural 

and  Industrial),  . 

27  Worcester, 

28  Worcester  East. 

29  Worcester  Northwest  (Agri 

cultural  and  Mechanical), 
80     Worcester  South,    . 
31     Worcester  County  West, 


$1,200  00 
2,176  76 

909  90 
6,160  00 
1,477  96 

977  46 
2,211  ( 
1,412  00 
1,818  00 


1,624  00 
774  16 
910  00 

1,872  76 
6,000  00 

1,488  60 

888  90 

7,849  00 


1,212  10 
1,710  20 
1,400  00 
1,600  00 
276  00 

1,400  00 

1,614  86 

1,172  16 
7,602  25 
2,678  76 

8,686  66 

2,460  00 
2,023  20 


$706 
1,760 

647 
4,846 
1,186 

868 
1,285 
1,218 

706 


SO 
05 
60 
60 
61 
11 
10 
86 
00 


1,188  60 
69100 
886  88 

677  20 
4,440  76 

1,226  90 

627  66 

6,90100 


789  60 
806  26 
606  76 
1,296  90 
21160 

1,148  26 

1,210  80 

880  26 
6,380  66 
1,667  06 

8,407  66 
1,964  70 
1,926  80 


$64,849  (>i^50,788  67 


$626  90 
1,769  06 

647  60 
4,648  26 
1,117  26 

809  21 

9  1,490  80 

1,213  46 

609  88 

1,066  60 
691  00 
886  88 

677  20 
4,440  76 

1,208  06 

611  76 

3  6,622  56 


•  1,386  90 

808  26 

606  76 

1,268  68 

21160 

1,148  25 

1,186  96 

787  45 

6.880  66 
1,667  05 

8.881  45 
1,913  25 
1,716  08 


$60,078  14 


$48  00 

135  00 

25  00 

66  00 


26  00 
60  00 


92  75 


120  00 

89  00 

667  00 


46  00 
96  00 
78  00 
76  00 

27  00 


82  00 

21  00 

188  00 

57  00 


$1,716  76 


$6  00 
89  00 


16  00 


$6  00 
29  00 


16  00 


600 
847  00 


12  00 
12  00 
84  60 


28  00 


600 
•  688  64 


800 
12  00 
84  60 


28  00 


96  00 


42  00 
26  00 


96  00 


42  00 
96  00 


$677  60  $766  14 


$600  00 


676  60 
1,160  00 

848  00 

664  00 
1.244  00 
1,000  00 

909  00 

1,018  00 
879  00 
678  00 


1,672  60 

277  60 
400  00 


675  75 
827  00 
680  00 
874  00 


084  25 

818  60 

679  00 
4,804  00 
1,656  00 

1.471  75 
966  00 
820  00 


7,00100 


1  Held  no  fklr  and  made  no  report. 


s  Awarded  In  1908. 
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Ikshtdtbs,  fob  the  Ybab  ending  Dec.  31,  1904. 


rdod 

id    of 

Pot 

ount  paid  under 
ead  of  Farm  and 
et  Stock. 

under 
d  and 

1. 

rded 
!  Field 
rops. 

under 
d  and 

under 
n  and 
acts. 

rded 
d  of 
arden 

3  =  2 

under 
airy 

rded 
d  of 

:tB. 

awa 
Ilea 
and 

El 

mount    awa 
under  Head  ol 
and  Garden  C 

3  o* 

ffered 

t  Fan 

Prodi 

«2^ 

53 

paid 
f  Fan 
Prodi 

ffered 
of  D 

ount    awa 
nder  Hea 
airy  Produc 

ounto 
ead  o: 
arden 

ount 
ead  o: 
arden 

ounto 
ead  o: 
arden 

ount 
Oder 
arm  a 
roduct 

ount 
ead  o 
arden 

ounto 

ead 

roduct 

HsSmoo 

BX^ 

S330 

BXO 

S»;d 

Bp^^ 

5  =  3 

BX^ 

SpQ 

< 

< 

< 

< 

-< 

< 

^ 

<■ 

< 

<J 

tS40  60 

•828  60 

$300  00 

$165  10 

$136  10 

1 

444  80 

444  80 

•188  00 

$4075 

$40  75 

83100 

887  06 

227  06 

$10  00 

$io'oo 

8 

S76  30 

376  80 

-. 

~ 

- 

115  50 

82  60 

82  60 

10  00 

8  00 

3 

IjXflW 

H6H  65 

- 

— 

— 

250  00 

226  15 

216  15 

25  00 

10  00 

4 

629  66 

622  06 

— 

— 

— 

188  60 

85  90 

85  15 

12  00 

900 

5 

«32fiO 

688  60 

— 

— 

— 

133  25 

02  60 

92  60 

49  00 

48  00 

6 

SOI  00 

STMOO 

68  00 

7  00 

S8  00 

500  00 

888  25 

9384  00 

- 

— 

7 

886  00 

896  00 

— 

- 

— 

860  00 

191  85 

191  85 

88  00 

10  00 

8 

360  00 

817  00 

- 

- 

- 

188  00 

lOSOO 

87  00 

13  00 

8  00 

9 

029  00 

84S25 

89  00 

19  00 

17  60 

198  00 

152  00 

144  63 

86  00 

9  00 

10 

m  75 

421  75 

85  00 

18  50 

18  50 

61  60 

68  80 

&S  80 

5  00 

5  00 

11 

5U  16 

514  15 

60  00 

65  00 

55  00 

98  60 

71  65 

71  65 

11  00 

7  25 

13 

^ 

^ 

131  00 

10  00 

10  00 

915  75 

445  06 

445  06 

8  60 

3  75 

18 

1,150  86 

1,150  86 

268  00 

858  00 

268  00 

863  00 

814  50 

314  60 

42  00 

42  00 

14 

S91S5 

881  10 

90  60 

8  00 

800 

201  75 

140  00 

127  10 

9  60 

500 

15 

»6  25 

866  25 

161  15 

41  00 

41  00 

84  00 

92  11 

92  11 

18  00 

15  60 

16 

— 

— 

— 

— 

— 

6,792  00 

5,654  00 

s  4,988  91 

— 

— 

17 

SIS  75 

848  00 

406  85 

806  90 

19630 

4*60 

— 

— 

4  50 

— 

18 
19 

179  75 

156  25 

48  00 

— 

— 

180  20 

7650 

76  60 

- 

— 

20 

SSI  50 

331  50 

148  00 

— 

_ 

127  00 

61  75 

61  75 

16  00 

. 

81 

656  00 

MO  25 

— 

— 

— 

_ 

— 

— 

12  00 

725 

22 

- 

- 

- 

- 

- 

188  26 

127  76 

127  75 

- 

- 

28 

780  86 

780  85 

- 

- 

- 

832  60 

189  00 

139  00 

25  00 

26  00 

84 

514  76 

508  75 

- 

- 

- 

68  50 

60  45 

48  20 

13  25 

10  86 

8S 

880  10 

848  15 

46  00 

88  00 

19  00 

810  00 

197  85 

185  65 

85  00 

60  00 

86 

8^00 

8,806  00 

- 

— 

— 

627  00 

494  50 

494  60 

29  00 

15  00 

87 

91185 

91125 

- 

- 

- 

815  60 

270  76 

270  75 

21  00 

8  00 

88 

1.088  75 

1,018  75 

^ 

_ 

^ 

274  10 

153  25 

150  25 

18  00 

700 

88 

71100 

675  00 

— 

— 

— 

19126 

153  05 

119  30 

22  00 

20  00 

30 

0B9  00 

694  00 

- 

- 

- 

144  45 

107  96 

102  18 

15  00 

12  00 

31 

118^62 

$18,852  82 

$1,706  50 

$676  15 

$662  05 

$13,188  00 

$10,230  71 

$0,510  88 

$521  75 

$371  35 

s  Awarded  in  1908  and  1904. 
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Analysis  or  Premicms  and  Gbatuities,  Mehbebship  and 


ndcr 
liry 

ount    awarded 
nder    Head  of 
omeadc  Manufac- 
tres. 

II 

1"^ 

SOCIETIES. 

i3? 

Hi 

o83 

Hi 

5^ 

III 

ill 

9  S 

o 
oSg 

sa£ 

ssa 

SoQS 

s«^ 

asS 

< 

< 

< 

< 

< 

< 

1 

Amesburv  and  Salisbury  (Agri- 
cultnraf  and  Horticultural), 

- 

•800  00 

•180  80 

•108  60 

•188  60 

•168  60 

2 

Barnstable  County,  .... 

•10  00 

188  00 

384  60 

234  60 

89  60 

88  50 

3 

BlackBtone  Valley,  .... 

800 

88  60 

86  80 

86  80 

80  60 

90  60 

4 

Bristol  County, 

Deerfleld  Valley,      .... 
Efistem  Hampden,  .... 

10  00 

800  00 

809  20 

179  80 

148  85 

ISS  26 

6 

900 

96  80 

60  80 

69  80 

41  75 

41  75 

6 

49  00 

68  75 

56  11 

65  11 

18  00 

_ 

^ 
1 

Essex. 

Franklin  County 

- 

804  00 

184  85 

*  160  05 

166  00 

tl98  50 

8 

10  00 

185  00 

108  60 

106  60 

15  00 

15  00 

9 

Hampshire 

800 

66  00 

60  00 

44  88 

183  00 

160  00 

10 

Hampshire,  Franklin  and  llamp. 

den, 

900 

76  00 

48  85 

87  87 

S7S5 

88  75 

11 

Highland, 

Hillside, 

600 

65  66 

61  85 

61  86 

45  60 

45  60 

12 

725 

100  00 

106  65 

108  65 

64  76 

64  76 

IS 

Hlnirham  (Anlcnltural  and  Hor- 
ticultural),       

8  76 

188  75 

70  96 

70  96 

47  45 

47  45 

14 

Housatonic, 

42  00 

518  00 

817  80 

817  80 

~ 

— 

15 

Marsh  field  ( A^cultural  and  Hor- 

ticultural)  

600 

95  00 

78  00 

75  86 

89  95 

29  96 

16 

Martha's  Vineyard, .... 

15  60 

96  76 

11B8U 

118  80 

88  80 

84  80 

17 

Massachusetts  Horticultural, 

— 

. 

— 

. 

~ 

— 

18 

Massachusetts    Society   for   Pro- 
moting AflTlcnlture,!    . 
Middlesex  North 

19 

— 

126  60 

78*00 

1400 

— 

— 

20 

Middlesex  South,      .... 

— 

106  00 

80  00 

80  00 

90  00 

sqToo 

21 

Nantucket 

— 

128  00 

67  76 

67  76 

42  75 

42  75 

22 

Oxford, 

725 

76  60 

45  25 

40  68 

11  95 

1196 

28 

Plymouth  County.    .... 

- 

8176 

68  75 

68  76 

15  00 

15  00 

24 

Spencer  (Farmers*  and  Mechanics' 

Association), 

25  00 

6160 

57  00 

57  00 

119  00 

119  00 

25 

Union   (Agricultural  and  Horti- 

cultural),         

Weymouth  (Agricultural  and  In- 

10 26 

186  80 

109  65 

100  70 

14170 

14108 

26 

dustrial) 

60  00 

176  16 

146  96 

144  40 

89  76 

89  75 

27 

Worcester, 

15  00 

49  76 

46  85 

46  85 

864  60 

864  60 

28 

Worcester  East,                      .       . 

800 

811  96 

126  80 

186  80 

1OT75 

187  75 

29 

Worcester     Northwest   (Agricul- 

tural and  Mechanical), 

7  00 

8186 

n  16 

44  60 

48  00 

4S00 

80 

Worcester  South,      .       .       .       . 

80  00 

76  86 

saw 

66  90 

89  75 

88  86 

81 

Worcester  County  West, 

12  00 

69  76 

so  85 

50  86 

- 

— 

$886  10 

•8,645  06 

$1,707  M 

•8,589  14 

•t,0«8« 

•1,989  84 

1  Held  no  fair  and  made  no  report. 
9  Awarded  in  1908. 


s  Net  cost. 

«  And  gratulttea. 
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Institutes,  fob  the  Year  ending  Dec.  31,  1904— Concluded. 


u 
o 

Persons 
g  Pre- 

Persons 
g  Gra- 

ber  of  Cities  and 
wns  where  Pre- 
ums  were  paid. 

aid   to 
tside  the 

«4 

1 

• 

2 

1 

a 

age  Number  at- 
ding  Institutes. 

mount  p 
Trotting. 

iber  of 

ceivin 

urns. 

iber  of 

ceivin 

ties. 

ount  p 
rties  On 
kte. 

umber  o 
Members. 

ber   of 
mbers. 

^ 

ber  of  I] 
d. 

§g1 

sfig 

ii 

1 

11 

n 

"^ 

^ 

» 

^ 

< 

Szi 

r, 

H 

% 

< 

4089 

6 

•188  50 

194 

40 

234 

3 

58 

1 

$77800 

B- 

B- 

8 

— 

262 

213 

476 

3 

70 

2 

- 

71 

16 

9 

— 

281 

289 

670 

3 

89 

8 

8,260  00 

460 

15 

•18 

180  00 

001 

106 

706 

8 

142 

4 

300  00 

226 

- 

22 

664 

901 

258 

1,164 

4 

166 

5 

940  00 

117 

- 

21 

64  70 

276 

192 

468 

3 

50 

6 

- 

446 

- 

28 

- 

1,166 

14 

1,180 

3 

76 

7 

MOO  00 

«290 

- 

6- 

— 

« 1,200 

•  200 

•  1,400 

8 

155 

8 

eoooo 

«131 

— 

11 

— 

•  660 

•  285 

•  945 

8 

98 

0 

/ 

480  00 

200 

18 

24 

50  00 

766 

286 

1,041 

8 

138 

10 

75  00 

145 

6 

21 

66 

200 

120 

380 

8 

57 

11 

60  00 

400 

2 

22 

- 

606 

40 

736 

4 

106 

12 

. 

73 

63 

16 

^ 

409 

178 

582 

2 

13S 

13 

sl,»)00 

390 

- 

84 

904  60 

1,476 

49 

1,626 

3 

47 

14 

6S5  00 

88 

287 

29 

^ 

526 

289 

814 

8 

73 

15 

- 

150 

41 

6 

. 

94 

82 

176 

8 

28 

16 

- 

172 

96 

73 

389  00 

760 

97 

847 

10 

69 

17 

_ 

_ 

_ 

^ 

. 

^ 

^ 

^ 

^ 

^ 

18 

— 

219 

12 

12 

- 

1,120 

450 

1,570 

4 

262 

10 

480  00 

C3 

20 

6 

- 

864 

218 

682 

3 

158 

20 

100  00 

97 

81 

1 

— 

237 

369 

606 

8 

7 

21 

fiHOOD 

B- 

B- 

12 

. 

8S0 

281 

611 

3 

143 

22 

— 

76 

21 

8 

- 

710 

545 

1,255 

4 

58 

23 

(B6  00 

«164 

- 

21 

- 

468 

424 

887 

3 

118 

24 

883  00 

1G2 

66 

26 

260 

688 

812 

1,450 

8 

227 

26 

_ 

860 

200 

24 

18  60 

465 

14 

470 

3 

60 

26 

2,460  00 

268 

6 

49 

832  00 

1,677 

170 

1,847 

3 

220 

27 

77176 

282 

29 

88 

247  60 

467 

288 

745 

3 

193 

28 

1,900  00 

218 

2 

82 

129  60 

670 

848 

1.027 

8 

100 

20 

960  00 

136 

48 

28 

18  00 

797 

760 

1,556 

3 

100 

30 

8S0OO 

161 

83 

80 

28  66 

89r> 

65 

461 

3 

88 

31 

$18,647  76 

6,166 

969 

688 

•2,999  54 

1^,838 

7,470 

26,808 

100 

7  100 

•  Not  reported. 

•  Kstimated. 


T  General  average  of  attendance. 


DIRECTORY 


OF  THB 


AGRICULTURAL   AND   SIMILAR    ORGANIZATIONS   IN 

MASSACHUSETTS. 


Apbil,  1905. 


State  Boaed  of  Agriculture,  1905. 


Members  ex  OflLdo. 

HiB  Excellency  WILLIAM  L.  DOUGLAS. 

His  Honor  CURTIS  GUILD,  Js. 
Hon.  WM.  M.  OLIN,  Secretary  of  the  Commonwealth. 

H.  H.  GOODELL  •  M.A.,  LL.D.,  President  MoMsachusetts  Agricultural  College, 
C.  A.  GOESSMANN,  Ph.D.,  LL.D.,  Chemist  of  the  Board. 
AUSTIN  PETERS,  M.R.C.V.8.,  Chief  of  the  Cattle  Bureau, 
ALFRED  AKERMAN,  M.F.,  State  Forester. 
J.  LEWIS  ELLSWORTH,  Secretary  of  the  Board. 


Members  appointed  by  the  Qovernor  and  Oounoll. 

FRANCIS  H.  APPLETON  of  Peabody, 1906 

WARREN  C.  JEWETT  of  Worcester 1907 

WILLIAM  R.  SESSIONS  of  Springileld 1908 


Members  chosen  by  the  Incorporated  Societies. 

"^"n^t?.  ''"f  ^^i^'y  Cf  ^'^  «»*f  j  J.  J.  MASON  of  AmeBbury,         .       . 

Barnstable  County,      .       .       .       .    JOHN  BURSLEY  of  West  Barnstablo, 

Blackstane  Valley SAMUEL  B.  TAFT  of  Uxbrldge,       . 

Rw««^  rv>.<«<«,  (WILLIAM   A.  LANE   of  Norton  (P.  O 

Bristol  County }     Barrowsvllle),         .       .       .       .       . 

Deerfield  Valley, £.  P.  WILLIAMS  of  Aehfleld,     . 

Eastern  Hampden O.  E.  BRADWAY  of  Monson,     . 

„..^                                                     S  JOHN  M.  DANFORTH  of  Lynnfleld  (P.  O 
^*^ j     Lynnfleld  Centre) 

Franklin  County,        ....  JOHN  S.  ANDERSON  of  Shelborne,    . 

Hampshire, HENRY  E.  PAIGE  of  Amherst, 

Hampshire,  Franklin  and  Hampden,  J.  F.  BURT  of  Easthampton, 

Highland, HENRY  S.  PEASE  of  Mlddlefleld,    . 

Hillside, RALPH  M.  PORTER  of  Cummlngton, 

HinghamiAgrnandHorVl),    .       .  EDMUND  HERSEY  of  Hlngham,      . 

Housatonic, CHARLES  H.  SHAYLOR  of  Lee,      . 

Marshjteld  {Agr'l  and  HorVl),  .       .  HENRY  A.  TURNER  of  Norwell,      . 

Martha's  Vineyard JOHNSON  WHITING  of  West  Tlsbury, 

MassachusetU  Horticultural,    .       .  WM.  H.  SPOONER  of  Jamaica  Plain, 

^^rSS^jSKu^".  ^.  '^!'^':  I N-  I.  BOWDITCH  of  mmlngham.   . 
Middlesex  North H.  S.  PERHAM  of  Chelmsford,  . 

Middlesex  South, j  '^etltSite)^*'^''.  ^' .  ^V^*"".^  ^^^  ^l  ^"^ 

Nantucket, H.  G.  WORTH  of  Nantucket,       . 

Oxford, W.  M.  WELLINGTON  of  Oxford,     . 

Pi,nnn«±h  rnuni»                                J  AUGUSTUS    PRATT  of    North   Middle 
Plymouth  County,        .       .       .       .j     borough 

Spencer  (Far* sand  Mech* 8  Assoc'n),    H.  H.  LEACH  of  North  Brookfleld,  . 

Union  (AgrH  and  HortU),  •       .       •  j  ^SS,  ^'  ""^  .^'  Blandford  (P.  O 

W^fmouth  (Agr*landlndn),    .       .    QUINCY  L.  REED  of  South  Weymouth, 

Worcester WALTER  D.  ROSS  of  Worcester,      . 

Worcester  East W.  A.  KILBOURN  of  South  Lam»ster, 

"aSatT    ^^^\'^\  ^^f  *'    "^^'fj  ALBERT  ELLSWORTH  of  Athol,    . 

Worcester  South CD.  RICHARDSON  of  West  Brookfleld 

Worcester  County  West,     .  .J.  HARDING   ALLEN  of  Barre, 


1806 

1907 
1906 

1908 
1908 
1906 

1906 
1907 
1907 
1906 
1908 
1908 
1906 
1906 
1906 
1907 
1906 

1906 

1907 

1908 
1906 
1907 

1908 
1907 

1907 
1906 
1906 
1906 

1907 

1907 
1908 


*  Died  April  23, 1906. 
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ORGANIZATION  OF  THE  BOARD. 


President^ 

l8t  Vice-Pre9identf 

2d  Vice-President,. 

Secretary, 


OFFIOEBS. 


His  Excellency  WILLIAM  L.  DOUGLAS,  exoficio. 
WILLIAM  R.  SESSIONS  of  Springfield. 
AUGUSTUS  PRATT  of  North  Middleborough. 
J.  LEWIS  ELLSWORTH  of  Worcester. 

Office,  Room  1S6,  State  House,  Boston. 


COMMITTEES. 


Executive  Gomxnittee. 

Messrs.  W.  A.  Kilbourn  of  South  Lan. 
caster. 

John  Bursley  of  West  Barn, 
stable. 

Wm.  H.  Spooxer  of  Boston. 

Francis  H.  Appleton  of  Pea- 
body. 

Augustus  Pratt  of  North  Mid- 
dleborough. 

C.  D.  Richardson  of  West 
Brookfleld. 

Edmund  Hersey  of  Hingham. 

Henry  S.  Perham  of  Chelms- 
ford. 

Oommittee  on  Agricultural 
Societies. 

Messrs.  W.  A.  Kilbourn  of  South  Lan- 
caster. 
Q.  L.  Reed  of  South  Weymouth. 
O.  £.  Bradway  of  Monson. 
J.  Harding  Allen  of  Barre. 
J.  F.  Burt  of  Easthampton. 

Committee  on  Domestic  Animals 
and  Sanitation. 

Messrs.  Henry  S.  Perham  of  Chelms- 
ford. 
Johnson  Whiting  of  West  Tls- 

bury. 
John  S.  Anderson  of  Shelbume. 
Wm.  a.  Lane  of  Norton. 
Henry  £.  Paige  of  Amherst. 

Oommittee  on  Gypsy  Moth,  In- 
sects and  Birds. 

Messrs.  Augustus  Pratt  of  North  Mid- 
dleborough. 
J.  M.  Danforth  of  Lynnfield. 
W.  C.  Jewett  of  Worcester. 
H.  H.  Leach  of  North  Brookfleld. 
Walter  D.  Ross  of  Worcester. 


Committee  on  Dairy  Bureau  and 
Agricultural  Products. 

Messrs.  C.  D.  Richardson  of  West 
Brookfleld. 
J.  M.  Danforth  of  Lynnfleld. 
Henry  £.  Paige  of  Amherst. 
W.  M.  Wellington  of  Oxford. 
S.  B.  Tapt  of  Uxbridge. 

Committee     on    Massachusetts 
Agricultural  OoUeflrd. 

Messrs.  John  Bursley  of  West  Barn- 
stable. 
W.  C.  Jewett  of  Worcester. 
Charles  H.  Shaylor  of  Lee. 
Isaac  Damon  of  Wayland. 
A.  H.  Nye  of  Blandford. 

Committee  on  Experiments  and 
Station  Work. 

Messrs.  Wm.  H.  Sfoonbb  of  Boston. 

N.  I.  BowDiTCH  of  Framlngham. 
H.  A.  Turner  of  Norwell. 
Ralph  M.  Porter  of  Cumming- 

ton. 
E.  P.  Williams  of  Ashfleld. 

Committee  on  Forestry*  Beads 
and  Roadside  Improvements. 

Messrs.  Francis  H.  Appleton  of  Pea. 
body. 
H.  A.  Turner  of  Norwell. 
H.  G.  Worth  of  Nantucket. 
J.  J.  Mason  of  Amesbury. 
Henry  S.  Pease  of  BClddlefield. 

Committee    on    Institutes    and 
Public  Meetings. 

Messrs.  Edmund  Herset  of  Hingham. 
H.  U.  GOODELL*  of  Amherst. 
H.  S.  Perham  of  Chelmsford. 
Wm.  R.  Sessions  of  Springfield. 
Albert  Ellsworth  of  Athol. 


The  secretary  is  a  member,  ex  officio,  of  each  of  the  above  committees. 


•  Died  April  28, 1906. 
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DAIBY  BUREAU. 

Hessn.  C.  O.  Richardson  of  West  Brookfleld,  19Qft;  Hemsy  E.  Paige  of  Amheret, 

1906;  J.  M.  Danfobth  of  Ljutfleld,  1907. 

ExectUive  Officer, J.  Lewis  Ellsworth. 

General  Agent, P.  M.  Habwood  of  Barre. 


OATTIiB  BUREAU. 
Austin  Pbteks,  M.R.C.V.S.,  CMtf, 


STATE  NUBSEBY  INSPBOTOB. 
Hbnrt  T.  Fbrnald,  Ph.D.,  of  Amherst. 


Chemiei,   . 

Entomoloffitt, 

BotanUt,  . 

Pomoloffiat, 

Veterinarian, 

Engineer, . 

Omiihologiet, 


SFEOIAIilSTS. 
By  Election  of  the  Board. 

Dr.  C.  A.  GOESSMANN, 

l*rof.  C.  U.  Febnald, 
Dr.  Geo.  £.  Stone,   . 
Prof.  F.  A.  Wauoh,  . 
Prof.  James  B.  Paige, 
Wm.  Wheeler,  . 
Edward  Howe  Forbush, 


Amherst. 
Amherst. 
Amherst. 
Amherst. 
Amherst. 
Concord. 
Wareham. 


By  Appointment  of  the  Secretary. 
Librarian,  F.  H.  Fowler,  B.Sc.,  First  Clerk, 
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MASSACHUSEnS  AGEICDLTDML  COLLEGE. 

Location^  Amherst,  Hampshire  County. 


Board  of  Trubtbes.  expires 

WILUAM  H.  BOWKSR  of  BOBtOO 1906 

George  II.  Ellis  of  Newton, 1906 

J.  HowisDEMOMDof  North&mpton 1907 

Elmer  D.  Howe  of  Marlborongh, 1907 

Nathaniel  I.  Bowditch  of  Framingham, 1906 

William  Wheeler  of  Concord 1906 

Arthur  G.  Pollard  of  Lowell, 1900 

Charles  A.  Gleasok  of  New  Bralntrce, 1909 

James  Draper  of  Worcester * .  1910 

Samuel  C.  Damon  of  Lancaster, 1910 

Merritt  I.  Wheeler  of  Great  Barrlngton, 1911 

Charles  II.  Preston  of  Danvers, 1911 

William  R.  Sessions  of  Springfield, 1912 

M.  Fayette  Dickinson  of  Boston, 1912 

Members  ex  Officio. 

His  Excellency  Governor  Wm.  L.  Dodqlas, 
President  of  the  Corporation, 

HbnrtH.  6ooDELL,*M.A.,  LL.D President  of  the  CoUege, 

George  H.  Martin, Secretary  of  the  Board  of  Education. 

J.  Lewis  Ellsworth, Secretary  qf  the  Board  qf  Agriculture, 

Officers  elected  bt  the  Board  of  Trustees. 

• 

Wm.  R.  Sessions  of  Springfield,     ....        Vice-PresidetU  of  the  Corporation. 

J.  Lewis  Ellsworth  of  Worcester, Secretary. 

Prof.  Geo.  F.  Mills  of  Amherst Treantrer. 

Charles  A.  Gleason  of  New  Bralntree, Auditor. 

William  P.  Brooks,  Pb.D., Acting  President  of  the  College. 

Board  of  Overseers. 
The  State  Board  of  Agriculture. 

Examining  Committee  of  the  Board  of  Agriculture. 
Messrs.  Bursley,  Jewett,  Shaylor,  Damon  and  Nyx. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural 

College. 
Henry  H.  Goodell,*  M.A.,  LL.D., Director. 

William  P.  Brooks,  Ph.D., Agriculturist  and  Acting  Director. 

F.  A.  Waugh,  B.Sc, *       .       .  Horticulturist. 

Charles  H.  Fernald,  Ph.D Entomologist. 

Henry  T.  Fernald,  Ph.D., Assistant  Entomologist. 

Chas.  A.  Goessmann,  Ph.D., C*«»i»f  (FertHUers). 

Joseph  B.  Lindsey,  Ph.D CAanist  (Foods  and  Feeding). 

George  E.  Stone,  Ph.D., Botanist. 

J.  E.  OSTRANDER,  C.E Meteorologist. 

*  Died  April  2S,  1905. 
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MASSACHUSEHS  PATRONS  OF  HUSBANDRY. 


Offigebb  of  the  State  Qramob,  1906. 

Master, George  S.  Ladd  of  Sturbridge. 

Overseer, ('nrlton  D.  Bichardson  of  West  Brookfleld. 

Steward, John  E.  Gifford  of  Sutton. 

AsBlBtant  Steward Herbert  Sabln  of  Amherst. 

Lecturer, Charles  H.  Rice  of  Leominster. 

Chaplain, Bev.  A.  H.  Wheelock  of  Pepperell. 

Treasurer, Hon.  F.  A.  Harrington  of  Worcester. 

Secretary, Wm.  N.  Howard  of  South  Easton. 

Gate  Keeper, I.  H.  Lamb  of  Stoughton. 

Ceres, Mrs.  Mary  E.  Jewett  of  Worcester. 

Pomona, Miss  Mary  E.  Cutler  of  HoIIlston. 

Flora, Mrs.  Ethel  C.  Plumb  of  Stafford,  Conn. 

Lady  Assistant  Steward Mrs.  S.Mabel  Thompson  of  Hopklnton. 

Executive  Committee. 

Elmer  D.  Howe, Marlborough. 

C.  A.  Dennen, Pepperell. 

George  L.  Clemenoe, Southbridge. 

General  Deputy. 
C.  D.  Bichardson, West  Brookfleld. 

Pomona  Deputies. 

Hon.  M.  A.  Morse Belchertown. 

Mrs.  S.  Ella  Southland, Athol. 

Dr.  James  Oliver, Athol  Centre. 

Subordinate  Grange  Deputies. 
Marcellus  Boynton, Assonet. 

E.  E.  Chapman, Ludlow. 

George  E.  Crosby Lowell,  B.  F.  D.  No.  1. 

C.  C.  Colby, Hubbardston. 

F.  H.  Stevens, West  Acton. 

C.  A.  Stimson, Boyalston. 

E.  A.  Emerson, Haverhill. 

C.  M.  Gardner,       .      ' Westfleld. 

George  W.  Sherman, Brlmfleld. 

L.  B.  Smith, Hadley. 

C.  O.  Llttlefleld Sherbom. 

E.H.Gilbert, North  Easton,  B.  F.  D. 

W.  D.  Scaver, Station  A,  Gardner. 

L.  H.  Cudworth, Oxford. 

W.  H.  Sawyer, Wlnchendon. 

W.  A.  Harlow, Cummlngton. 

F.  L.  Warfleld, Buckland. 

C.  E.  Boblnson, Hinsdale. 

Special  Deputies. 

William  N.  Howard, South  Easton. 

Herbert  Sabln, Amherst. 

F.  H.  Plumb, Stafford,  Conn. 

W.  T.  Herrick, Westlwrough. 
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Agricultural  education  in  elementary  schools,  the  advisability 

of,  lecture  on,  by  Prof.  L.  H.  Bailey, 93 
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Agricultural  societies,  officers  of, 561 
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education  in  elementary  schools,    ......         93 

Bates,  His  Excellency  Governor  John  L.,  atldress  by,         .         .       157 
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Brooks,  Prof.  William  P.,  essay  by,  on  the  hay  crop  in  Massa- 
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Caucasian  bees,  concerning, 423,  425 

Clover,  effect  of  lime  and  other  fertilizers  on  proportion  of,       .       369 
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of,  lecture  on,  by  Prof,  L.  H.  Bailey, 93 
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Experiment  Station,  Hatch,  officers  of  the 560 

Experiments  and  station  work,  report  of  committee  on,      .  208 

Fairs,  dates  of,  and  assignment  of  inspectors  to,         .         .         .  204 

Fairs,  holding  of,  changes  of  time  for, 204 

Farm,  breeds  for  the,  and  farmers  as  poultry  breeders,  essay 

on,  by  John  H.  Robinson, 396 

Farm,  why  the  farmer  boys  leave  the,       .....  95 
Farmer,  food  adulteration  and  the,  lecture  on,  b}-  Dr.  1 1.  \V. 
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Farmers  as  poultry  breeders,  breeds  for  the  fann  and,  essay  on, 

by  John  H.  Robinson, 396 
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Farms,  abandoned,  concerning, xviii 
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Fertility,  soil,  present  definitions  of,  lecture  on,  by  Dr.  W.  H. 
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Forces,  harness  your,  abstract  of  address  on,  by  Dr.  (ieo.  M. 

Twitchell 8 

Food,  preservatives  in,  use  of, 175 

Food  adulteration  and  the  farmer,  lecture  on,  by  Dr.  H.  W. 

Wiley, 167 

Food  value  of  milk, 42 
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Forester,  State,  concerning  the  office  of, xiy 

Forester,  State,  first  annual  report  of  the, 347 

Forests  and  game,  the  establishment  of  State  parks  for  the  pres- 
ervation of, 530 

Forestry,  roads  and  roadside  improvements,  report  of  comnuttee 

on 210 

Forestry  at  the  Massachusetts  Agricultural  College,  course  in,  .  347 

Formaldehyde,  concerning  use  of, 191,  338 

Foul  brood,  concerning,    . 419 

Fowls,  concerning  certain  breeds  of,  .         .        399,  401,  403,  404 

Fox,  red,  as  a  destroyer  of  birds,  the 490 

Game,  forests  and,  the  establishment  of  State  parks  for  the  pres- 
ervation of, 530 

Gates,  Burton  N.,  essay  by,  on  bee  keeping:  how  to  meet  its 
dangers  and  difficulties,  .         .         .         .         .411 

Glanders  in  work  of  the  Cattle  Bureau, 288 

Glanders,  statistics  of,  by  cities  and  towns,         ....  289 

Granges,  officers  of  the, 567 

Grass,  seeding  to,  methods  of, 365 

Grass,  soil  for,  preparation  of  the, 361 

Grass  lands,  manuring, 368 

Grass  lands,  top-dressing  of,     ......         .  373 

Grass  seed,  selection  of,    . 363 

Gypsy  moth,  condition  of  region  infested  by  the,  in  1904  as  com- 
pared with  1899, 218 

Gypsy  moth,  present  danger  from  the,       .....  233 

(xypsy  moth,  insects  and  birds,  report  of  the  committee  on,         .  217 

Gypsy  moth  and  the  parasite  question,  the,        ....  234 

Harness  your  forces,   abstract  of  address   on,   by  Dr.   G.  M. 
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Harwood,  P.  M.,  report   by,   as  general   agent  of  tlie   Dairy 

Bureau, .  329 

Hatch  Experiment  Station,  officers  of  the,           ....  560 

Hawks  as  destroyers  of  birds, 507 

Hay  crop  in  Massachusetts,  the,  essay  on,  by  Prof.  Wm.  P. 

Brooks, 357 

Hemorrhagic  septicaemia  in  work  of  Cattle  Bureau,    .         .         .  317 

Honey,  adulteration  of, 173 

Horses,  mange  among,  in  work  of  Cattle  Bureau,      .         .         .  320 
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Hunting  contests,  concerning 480 
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Hunting  licenses,  concerning, 524 

Hunting  and  shooting,  concerning  legislation  against  excessive,  519 

Husbandly,  patrons  of,  officers  of 567 

Inspector,  State  Nursery,  annual  report  of  the, ....  243 
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Legislation,  agricultural,  in  1904, xix 

Legislation  against  excessive  hunting  and  shooting,  concerning,  519 

Licenses,  hunting,  concerning, •  524 
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Liquors,  adulterated,  concerning, 183,  191 

Mange  among  horses  in  work  of  Cattle  Bureau,         .        .         .  320 

Manuring  grass  lands,  concerning, 368 

Maple  sugar,  adulteration  of, 171 

Market  hunters  as  destroyers  of  birds, 478 

Massachusetts,  birds  in,  the  early  abundance  of ,         .         .         .  435 

Massachusetts,  creameries  and  milk  depots  in,  list  of,         .  340 
Massachusetts,  hay  crop  in,  the,  essay  on,  by  Prof.  Wm.  P. 

Brooks 357 

Maj»sachusetts  Agricultural  College.     Sec  Agricultural  College. 
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Merriam,  Esq.,  J.  M.,  address  of  welcome  by,  ....  15 

Milk,  adulteration  of, 169 

Milk,  Boston,  statistics  of, 338 

Milk,  cooling  of, 32 

Milk,  food  value  of, 42 
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Milk,  producing  and  marketing  of,  lecture  on,  by  Frank  B. 
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The  co-operation  and  assistance  of  farmers,  fruit-growers, 
horticulturists  and  all  interested,  directly  or  indirectly,  in 
agriculture,  are  earnestly  requested.  Communications  may 
be  addressed  to  the  ^'  Hatch  Experiment  Station,  Amherst, 
Mass." 

The  following  bulletins  and  reports  are  still  in  stock,  and 
can  be  furnished  on  demand  :  — 

No.    27.     Tuberculosis  in  college  herd;  tuberculin  in  diag- 
nosis; bovine  rabies;  poisoning  by  nitrate  of  soda. 
Glossary  of  fodder  terms. 
Agricultural  value  of  bone  meal. 
On  the  use  of  tuberculin  (translated  from  Dr.  Bang). 
Fertilizer  analyses. 
Analyses  of  concentrated  feed  stuffs. 


No. 

33. 

No. 

35. 

No. 

41. 

No. 

57. 

No. 

64. 

4  HATCH   EXPERIMENT   STATION.  [Jan. 

No.    67.     Grass  thrips;  treatment  for  thrips  in  greenhouses. 

No.    68.     Fertilizer  analyses. 

No.    75.     Fertilizer  analyses. 

No.    76.     The  imported  elm-leaf  beetle. 

No.    77.     Fertilizer  analyses. 

No.    79.     Growing  China  asters. 

No.    81.     Fertilizer  analyses;   treatment  of  barnyard  manure 

with  absorbents;  trade  values  of  fertilizing  ingre- 
dients. 

No.    82.     Orchard    management;    cover    crops  in    orchards; 

pruning  of  orchards ;  report  on  fruits. 

No.    83.     Fertilizer  analyses. 

No.    84.     Fertilizer  analyses. 

No.    86.     Orchard  treatment  for  the  San  Jose  scale. 

No.    87.     Cucumbers  under  glass. 

No.  89.  Fertilizer  analyses ;  ash  analyses  of  plants;  instruc- 
tions regarding  sampling  of  materials  to  be  for- 
warded for  analysis. 

No.    90.     Fertilizer  analyses. 

No.    91.     Injuries  to  shade  trees  from  electricity. 

No.    92.     Fertilizer  analyses. 

No.    93.     Concentrated  feeds. 

No.    95.     Fertilizer  analyses;  notes  on  barnyard  manure;  trade 

values  of  fertilizing  ingredients. 

No.    96.     Fungicides;  insecticides;  spraying  calendar. 

No.    97.     A  farm  wood  lot. 

No.    98.     Inspection  of  concentrates. 

No.    99.     Dried  molasses  beet  pulp;  the  nutrition  of  horses. 

No.  100.  Fertilizer  analyses;  market  values  of  fertilizing  in- 
gredients. 

No.  101.     Inspection  of  concentrates. 

Special  bulletin,  —  The  coccid  genera  Chionaspis  and  Hemichi- 

onaspis. 

Technical  bulletin,  No.  1,  —  Greenhouse  Aleyrodes;  strawberry 

Aleyrodes. 

Technical  bulletin,  No.  2,  —  The  graft  union. 

Index,  1888-95. 

Annual  reports  for  1897,  1898,  1899,  1900,  1901,  1902,  1903, 

1904. 

Of  the  other  bulletins,  a  few  copies  remain,  which  can  be 
supplied  only  to  complete  sets  for  libraries. 
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ANNUAL  REPOKT 

Op  George  F.  Mills,  Treasurer  of  the  Hatch  Experiment  Station 
OP  Massachusetts  Agricultural  College, 

For  the  Year  ending  June  30  ^  1904, 


Cash  received  from  United  States  Treasurer, 

•                 •                 • 

$15,000  00 

Cash  paid  for  salaries,          .... 

$6,012  05 

for  labor, 

3,070  03 

for  publications,  .... 

1,017  89 

for  postage  and  stationery,  . 

297  42 

for  freight  and  express, 

116  30 

for  heat,  light,  water  and  power. 

477  96 

for  chemical  supplies, . 

25  40 

for  seeds,  plants  and  sundry  supplies,       408  19 

for  fertilizers,      .... 

1,331  20 

for  feeding  stuffs, 

401  28 

for  library,          .... 

31  70 

for  tools,  implements  and  machinery,       221  33 

for  furniture  and  fixtures,    . 

509  31 

for  scientific  apparatus. 

318  21 

for  live  stock,      .... 

313  50 

for  travelling  expenses. 

137  02 

for  contingent  expenses, 

10  00 

for  building  and  repairs. 

301  22 

$15,000  00 

■ 
$13,000  00 

Cash  received  from  State  Treasurer,     . 

from  fertilizer  fees, 

4,204  58 

from  farm  products. 

2,714  79 

from  miscellaneous  sources,   . 

3,606  92 

^*^nce  Jnne  30,  1908,        .... 

3,198  56 

$26,724  85 

Cash  paid  for  salaries,          .... 

$13,134  20 

for  labor, 

1,985  23 

Amount  carried  forward. 

$15,119  43 
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Aiiwiint  brought  forward. 

Cash  paid  for  publications,  .... 

for  postage  and  stationery,  . 

for  freight  and  express, 

for  heat,  light,  water  and  power, 

for  chemioal  supplies,  . 

for  seeds,  plantB  and  sundry  supplies, 

for  fertilizerB, 

for  feeding  stufis, 

for  library,  .... 

for  tools,  implements  and  machinery, 

for  furniture  and  fixtures,     . 

for  scientific  apparatus, 

for  live  stock, 

for  travelling  expenses, 

for  buildings  and  repairs,     . 
Balance, 


I,  Charles  A.  Gleason,  duly  api>ointed  auditor  of  the  corporation,  do  hereby 
certify  that  I  have  examined  the  accounts  of  the  Hatch  Experiment  Station  of 
the  Massachusetts  Agricultural  College  for  the  fiscal  year  ended  June  30, 1904 ; 
that  I  have  found  the  same  well  kept  and  classified  as  above ;  that  the  receipts 
for  the  year  from  the  Treasurer  of  the  United  States  are  shown  to  have  been 
815,000,  and  the  corresponding  disbursements  $15,000;  for  all  of  which  proper 
vouchers  are  on  file  and  have  been  by  me  examined  and  found  conect,  thus  leav- 
ing no  balance  of  the  $15,000 ;  and  that  $3,383.55  are  left  of  the  State  appropria- 
tion and  of  funds  received  from  miscellaneous  sources. 

CHABLSS  A.  GLBASON, 

Auditor. 
Amhkbst,  Aug.  15,  1904. 


.  $15,119  43 

1,415 

18 

651 

11 

161 

96 

405 

88 

450 

71 

es,   321 

52 

3 

70 

840  60 

215 

80 

7,   100 

34 

340 

15 

952 

56 

375 

75 

1,757  08 

329 

53 

3,383  55 

—  $26,724  86 
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REPORT  OF  THE  BOTANIST. 


G.    E.   STONE,   N.   F.    ICONAHAK,    ASSISTANT. 


With  the  exception  of  a  continual  increase  in  our  corre- 
spondence, the  same  routine  has  been  pursued  as  in  previous 
years.  Experiments  have  been  carried  on  in  the  greenhouse 
as  usual  on  problems  connected  with  roses,  carnations,  to- 
matoes, melons  and  violets.  There  are  obscure  diseases 
connected  with  these  crops,  which  are  in  need  of  further 
study  in  order  to  throw  more  light  on  some  practical  methods 
of  controlling  or  eliminating  them. 

Work  has  been  continued  on  the  effects  of  illuminating 
gas  on  trees,  —  a  subject  which  is  becoming  important  to 
communities.  This  matter  is  receiving  attention  in  various 
States,  on  account  of  the  not  infrequent  destruction  of 
avenues  of  valuable  shade  trees.  Experiments  of  various 
kinds  pertaining  to  electricity  and  plant  life  in  general  have 
also  received  some  attention.  There  is  an  increased  interest 
in  this  subject,  more  particularly  relating  to  the  injurious 
effects  which  are  too  frequently  manifested  in  valuable  shade 
trees  coming  in  contact  with  live  wires.  The  department 
has  also  given  considerable  attention  to  the  study  of  soil 
organisms,  but  this  work  at  present  is  merely  in  a  prelim- 
inary stage. 

Crops  as  related  to  Weather  Conditions. 

Every  season  is  distinctly  peculiar  as  regards  the  preva- 
lence or  non-prevalence  of  specific  fungous  growths.  The 
early  potato  blight  appeared  in  most  places  to  do  more  in- 
jury than  usual  during  the  early  part  of  the  summer.  This 
is  true  even  where  crops  were  sprayed.  As  far  as  this  season's 
results  are  concerned,  it  would  indicate  that  spraying  was 
not  commenced  early  enough  for  controlling  thi.s   blight. 
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Most  potatoes  ought  to  have  been  sprayed  as  early  as  June 
12  or  15,  in  order  to  cheek  the  blight,  or,  in  other  words, 
when  they  were  less  than  one-third  grown.  In  regard  to 
the  mildew  and  wet  rot  on  the  potatoes,  the  effects  were 
severe  in  some  localities,  and  much  loss  was  experienced. 

The  asparagus  rust  was  more  pronounced  than  last  season. 
A  stem  rot  caused  much  damage  to  cultivated  dandelions,  — 
a  trouble  which  appeal's  to  be  an  unusual  one  in  this  State. 
Cucumber  and  melon  blight  have  been  exceedingly  rare  the 
past  summer,  being  the  first  for  about  six  years  when  no 
trouble  has  been  experienced.  The  downy  mildew  (P?a«- 
mopara  Cvbeiisis^  (B.  and  C.)  Humphrey)  of  cucumbers 
and  melons,  which  is  believed  to  work  its  way  north  from 
the  south  each  year,  did  not  meet  our  attention  once  during 
the  season.  On  the  other  hand,  Alternaria  and  Anthracnose 
have  existed  here  and  there,  but  did  no  appreciable  harm. 

The  worst  injuries  were  due  to  winter-killing.  In  our 
last  report  we  alluded  briefly  to  disastrous  effects  of  winter- 
killing of  various  shrubs  and  plants,  caused  by  the  unusual 
prolonged  falLof  1902,  and  the  severe  and  sudden  cold  oc- 
curring in  December  of  that  year.  The  winter  of  1903  and 
1904  was  even  more  severe  than  the  preceding  one  in  causing 
injury  to  plants,  and  this  injury  showed  itself  in  a  different 
manner.  Last  winter  was  particularly  characterized  as  caus- 
ing severe  injury  to  native  plants,  as  well  as  exotic  orna- 
mentals. The  effect  of  the  extreme  cold  on  plants  was, 
moreover,  quite  different  in  the  winter  preceding,  inasmuch 
as  in  1902  and  1903  freezing  of  the  tender  wood  abovo 
ground  largely  took  place,  while  the  effects  of  last  winter's 
freeze  extended  both  above  and  below  the  surface  of  the 
ground.  The  most  characteristic  feature  of  the  last  winter- 
killing was  the  injury  done  to  the  roots.  This  was  particu- 
larly noticeable  on  apple,  pear  and  plum  trees,  and  the  white 
pine  suffered  to  a  considerable  extent  in  some  localities. 
Many  ornamental  shrubs  and  vines  also  show  the  same  char- 
acteristic effects  of  root  killing.  Numerous  apple  trees 
were  killed  outright,  and  thousands  lost  a  greater  or  less 
number  of  limbs,  due  to  an  inadequate  root  system  to  supply 
them.     Pear  trees  did  not  seem  to  be  affected  so  extensively 
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as  the  apple.  We  observed  pear  trees  which  had  their  trunks 
split  open  two  or  three  inches  by  the  frost.  The  crevices 
eventually  dosed  and  commenced  to  heal  over  in  the  spring, 
although  the  effects  of  partial  root  killing  have  left  many  of 
them  in  a  bad  condition.  The  splitting  of  the  stem  is  what 
is  termed  sun  scald  or  frost  crack,  and  the  firost  and  sun  are 
believed  to  be  responsible  for  it.  One  of  the  characteristic 
results  of  partial  root  killing  is  that  the  trees  will  bear  leaves 
in  the  spring  and  appear  normal  for  a  while,  when  suddenly 
the  leaves  commence  to  turn  yellow  and  brown,  and  finally 
dry  up  and  drop  off.  If  only  part  of  the  root  system  is  in- 
jured, the  effects  will  show  only  on  one  or  more  branches  or 
limbs ;  but  when  a  large  portion  of  the  root  system  is  involved, 
the  whole  tree  is  likely  to  collapse.  The  development  of  the 
leaves  of  many  apple  trees,  and  in  some  instances  of  peach 
and  plum  trees  which  had  partially  leaved  out,  was  suddenly 
arrested,  and  they  remained  in  this  condition  all  stunmer. 

White  pines  in  some  localities  appeared  to  be  injured  ex- 
tensively by  cold,  and  such  native  species  as  the  white  ash, 
red  and  sugar  maples,  birches  and  poplars  showed  the  effects 
of  the  severe  winter.  The  red  maples  exhibited  in  many 
cases  a  scarcity  of  foliage,  especially  near  the  top ;  and  more 
dead  wood  than  usual  was  observed  in  some  of  the  other 
species  noted.  The  effects  of  root  killing  show  more  con- 
spicuously when  the  soil  moisture  becomes  reduced,  and  in 
many  cases  not  until  the  season  had  become  quite  advanced 
did  some  trees  show  the  effects  of  winter-killing.  The  effects 
on  exotic  plants  were  more  severe  than  in  1902,  since,  in 
addition  to  the  part  above  ground,  the  roots  were  injured. 

Japanese  maples,  Japanese  clematis,  California  privet, 
deutzia,  roses,  barberries,  viburnums,  etc.,  suffered  to  a 
considerable  extent,  and  many  were  killed  outright.  This 
list  could  be  greatly  extended,  and  if  complete  would  &r 
exceed  that  noted  in  our  last  report.  Sycamore  and  Norway 
maples  have  suffered  from  the  loss  of  new  wood  during  the 
past  two  years,  as  shown  by  the  death  of  terminal  branches. 
Grape  vine  roots  were  affected  in  many  cases,  and  in  some 
instances  the  maturing  fruit  wilted  and  dried  up  as  if  affected 
by  the  black  rot. 


10  HATCH   EXPEREVIENT   STATION.         [Jan. 

On  the  whole,  the  season  can  be  characterized  as  showing 
an  unusual  amount  of  winter-killing ;  in  fact,  more  than  has 
been  seen  for  many  years  in  this  State. 

Testing  of  Seed. 

This  department  has  frequently  been  called  upon  to  do 
more  or  less  of  this  work  for  farmers,  and  in  many  instances 
for  seedsmen.  Practically  all  seedsmen  test  their  own  seed ; 
when,  however,  there  is  some  doubt  as  to  the  germinating 
capacity,  it  occasionally  becomes  necessary  to  submit  the 
seeds  to  a  third  party  for  results  ;  in  such  oases  the  station 
is  called  upon  to  make  tests.  During  the  past  year  120 
samples  have  been  tested  for  farmers  and  seedsmen. 

The  Practice  of  Soil  Sterilization. 

The  application  of  steam  under  more  or  less  high  pressure 
to  greenhouse  soils  contaminated  with  sterile  fungi,  and  the 
use  of  hot  water  for  partial  sterilization,  have  been  practised 
for  a  few  years  by  greenhouse  growers.  We  liave  had  con- 
siderable experience  with  growing  crops  in  sterilized  soil, 
and  some  greenhouse  growers  have  annually  resorted  to  thi^ 
method  of  treatment.  It  is  our  purpose  to  give  a  r^sumd  of 
the  results  obtained  from  this  practice. 

Sterilization  has  been  the  means  of  lessening  the  amount 
of  infection  in  lettuce  houses  in  plants  affected  with  drop 
and  Ehizoctonia,  and  also  of  ridding  houses  of  eel  worms. 
It  has  also  been  the  means  of  greatly  stimulating  the  growth 
of  crops ;  and  in  this  respect  it  is  likely  to  do  as  much  harm 
as  good,  when  intelligent  supervision  is  not  given  to  the 
crop.  Some  greenhouse  men  have  resorted  to  sterilization 
for  no  other  purpose  than  merely  to  try  it,  their  houses 
being  free  from  any  infection  for  which  this  method  of  treat- 
ment could  be  recommended ;  while  others  have  followed 
the  practice  of  sterilizing  for  the  purpose  of  modifying  the 
growth  and  texture  of  their  plants. 

Besides  the  desired  effect  upon  the  eradication  of  drop 
and  Rhizoctonia  in  lettuce  houses,  it  has  l)een  tlie  means 
of  modifying  to  a  large  extent  the  texture  of  lettuce,  and 
it  has  been  employed  as  a  stimulator.     It  has  also  been  sue- 
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cessful  in  eradicating  troublesome  inject  pests.  Its  prin- 
cijial  drawbacks,  tiowever,  in  growing  lettuce,  have  been 
due  to  its  stimulating  effects  on  the  plant  itself,  which, 
where  proper  precautionjs  are  not  taken  as  regards  tempera- 
ture, etc.,  result  in  developing  a  more  tender  plant,  with  a* 
loose  and  less  desirable  head.  A  lettuce  plant  of  this  type 
IS  more  tender  because  it  contains  more  water,  and  it  is  not 
so  desirable  for  the  market.  Moreover,  such  plants  are  in- 
clined to  be  susceptible  to  Botrytis  rot,  if  not  properly 
handled.  We  learned  very  early  in  our  experiments  that, 
on  account  of  the  stimulating  effect  brought  about  by  grow- 
ing plants  in  sterilized  soils,  it  is  necessary  to  hold  the  crop 
back  by  maintaining  lower  night  temperatures.  If  a  tem- 
perature of  from  8°  to  10^  F.  lower  than  is  customary  at 
night  is  maintained,  so  that  the  crop  may  develop  no  faster 
than  one  grown  under  normal  conditions,  the  result  will  bo 
a  crop  possessing  iSnn  heads  of  equal  texture  and  resisting 
qualities  to  that  grown  under  normal  conditions.  We  have 
repeatedly  called  attention  to  the  necessity  of  this  practice 
in  growing  lettuce  in  sterilized  soils,  but  this  advice  has  not 
always  been  followed. 

There  has  been  a  slight  increased  tendency  for  lettuce 
plants  to  become  more  subject  to  Botrytis  rot  when  grown 
in  either  sterilized  soil  or  that  treated  by  hot  water,  owing 
to  a  more  accelerated  groTvi;h,  and  the  production  of  a  head 
of  less  firm  texture.  Botrytis  rot  is  the  principal  disease 
liiat  most  lettuce  crops  are  troubled  with  at  the  present 
time.  However,  it  is  not  a  very  serious  one  with  good 
growers.  There  will  be  observed  here  and  there  a  plant 
affected  with  Botrytis  rot  in  the  best  of  houses ;  the  ideal 
conditions,  however,  require  that  there  should  be  none.  As 
to  the  loss  by  Botrytis  rot  by  experienced  growers,  it  is  of 
no  practical  importance,  since  the  percentage  will  be  repre- 
sented by  a  small  decimal.  Botrytis  rot  can,  nevertheless, 
be  eliminated  to  a  greater  extent  than  it  is,  if  lettuce  growers 
would  follow  certain  precautions  more  carefully.  In  grow- 
ing plants  in  sterilized  soil,  Botrytis  rot  can  be  reduced  by 
paying  attention  to  proper  temperature  conditions  at  night, 
or,  in  other  words,  by  holding  the  crop  Avithin  legitimate 
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limits.  The  principal  sources  of  Botrytis  infection  are 
inferior  prickers  or  seedlings.  All  prickers  showing  the 
black  root  should  be  discarded,  as  this  is  the  beginning 
of  the  Botrytis  rot.  No  prickers  showing  any  injuries  to 
the  leaves,  roots  or  cotyledons  should  be  utilized,  nor  should 
any  dead  leaves  be  allowed  to  form  on  the  plants  or  be  left 
on  them  after  transplanting.  A  strict  adherence  to  the 
above  precautions  will  greatly  reduce  Botrytis  rot. 

Another  feature  which  should  be  considered  in  connection 
with  the  Botrytis  rot,  as  well  as  rots  in  general,  is  watering. 
Lettuce  growers  have  developed  the  tendency  to  do  less 
watering  after  the  crop  is  set  than  formerly.  They  apply 
most  of  the  water  previous  to  planting,  at  the  present 
time.  This  practice  induces  the  plant  to  develop  a  better 
root  system.  The  surface  of  the  soil  becomes  dry  and 
remains  so,  which  constitutes  a  great  feature  in  eliminat- 
ing Botrytis  rot,  drop,  etc.  Were  it  possible  for  air  and 
sun  to  obtain  access  to  a  lettuce  stem,  there  would  scarcely 
be  known  such  a  thing  bs  lettuce  rot,  with  the  present  skill 
developed  in  handling  this  crop.  Some  growers  have  prac- 
tised for  some  time  the  method  of  thoroughly  wetting  the 
soil  before  planting,  and  not  applying  any  water  after  trans- 
planting ;  while  others  water  occasionally  for  only  two  or 
three  weeks  after  transplanting.  We  demonstrated  quite 
early  in  our  work  the  importance  of  keeping  the  surfieice  of 
the  soil  dry.  Subirrigation  methods  reduce  the  rots  to  a 
considerable  extent ;  and  the  method  of  thoroughly  wetting 
the  soil  previous  to  planting,  and  not  supplying  any  water 
afterwards,  is  similar  in  its  effects  to  subirrigation,  besides 
having  the  advantage  of  being  a  much  cheaper  method. 
Top  coatings  of  clean,  dry  sand  and  other  substances  have 
similar  effects  in  reducing  rots. 

We  believe  that  a  great  deal  can  be  accomplished  in 
eliminating  Botrytis  rot  and  other  diseases  if  more  care  be 
taken  in  selecting  seed  of  a  more  uniform  size  and  character. 
Care  should  be  taken  in  selecting  seed  that  will  produce 
more  hardy  plants,  and  that  which  will  produce  plants  less 
subject  to  infection.  There  is  a  chance  for  experimentation 
and  more  careful  study  here. 

In  one  instance  we  have  heard   it  implied  that  lettuce 
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crops  grown  in  sterilized  soil  were  prone  to  mildew.  This 
may  result  to  some  extent  when  the  crop  is  not  properly 
handled;  but  mildew  is  confined  to  the  houses  of  only  a 
very  few  commercial  growers,  and  its  existence  in  a  house 
at  all  can  be  accounted  for  otherwise.  We  introduced  the 
mildew  into  our  house  several  times,  but  it  always  died  out, 
and  was  never  known  to  live  through  the  summer.  On  the 
whole,  far  better  lettuce  crops  are  turned  out  to-day  than 
five  years  ago,  and  there  is  a  decided  decrease  in  the  amount 
of  infection,  due  to  the  application  of  improved  methods  of 
treatment  and  culture. 

As  regards  the  effects  of  sterilized  soil  on  the  growth  of 
cuciuiibers,  our  experiments  and  those  of  others  have  shown 
favorable  results,  since  cucumbers  will  stand  a  considerable 
amount  of  forcing  without  any  detriment;  and  we  have 
none  of  the  drawbacks  due  to  excessive  stimulation  of  the 
crop,  such  as  we  find  in  lettuce.  When  cucumbers  are  grown 
under  single  lights  of  glass,  or  under  favorable  conditions  as 
regards  light,  the  stimulating  efi*ects  due  to  sterilization  act 
most  advantageously ;  while,  on  the  other  hand,  where  the 
crop  is  grown  under  exceedingly  abnormal  conditions  as 
regards  heat,  light  and  moisture,  as  it  sometimes  is,  no 
appreciable  results  are  noticeable,  except  in  so  far  as  the 
treatment  eliminates  undesirable  pests  from  the  soil.  In- 
deed, no  form  of  stimulation  is  of  any  practical  value  to 
plants  when  their  conditions  of  growth  are  extremely  ab- 
normal. Sterilization  is  especially  e£Scacious  in  destroying 
eel  worms  and  preventing  timber  rot,  and  also  destroys  some 
insect  pests  which  trouble  the  cucumber.  One  of  the  special 
advantages  in  growing  cucumbers  in  sterilized  soil  is  con- 
nected with  the  seed  and  seedling,  since  germination  of  the 
seeds  is  hastened,  the  plants  are  accelerated,  and  damping- 
off  is  prevented.  A  considerable  amount  of  acceleration  is 
given  to  the  growth  of  the  seedling ;  and  in  our  experiments, 
where  seeds  were  sown  in  sterilized  and  unsterilized  soil, 
we  obtained  an  increase  in  the  actual  germination  of  the 
seed  e<]ual  to  33  per  cent,  in  favor  of  sterilized  soil.  The 
expense  of  sowing  seeds  and  starting  seedlings  in  sterilized 
soil  would  be  slight,  and  the  results  obtained  render  this 
process  especially  desirable. 
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The  growing  of  carnations  in  sterilized  soil,  according  to 
our  limited  experiments,  shows  a  slightly  beneficial  effect  on 
the  plant,  although  others  who  have  had  more  extensive 
experience  have  noted  very  little  difference  as  the  result  of 
this  practice.  It  is  especially  applicable  to  carnations  in 
eliminating  the  wet  stem  rot  caused  by  the  fungus  Rhizoc- 
tonia.  In  our  opinion,  there  is  little  reason  to  believe  that 
sterilizing  would  succeed  in  preventing  the  dry  rot  caused  by 
Fusarium.  With  carnations,  soil  sterilization  possesses  some 
advantage  in  the  cutting  bed  where  cuttings  are  affected 
with  Rhizoctonia  and  the  damping-off  fungus  {Pythium  De 
Baryanuniy  Hesse).  In  our  rather  extensive  use  of  ster- 
ilized soil  we  have  never  observed  any  detrimental  influence 
on  the  soil  itself;  we  have,  however,  always  made  use  of 
a  tolerably  rich  soil,  well  supplied  with  organic  matter. 

The  principal  forms  of  appliances  now  used  for  this  pur- 
pose are  similar,  with  some  modifications,  to  those  which 
have  been  employed  for  five  or  six  years.  Perforated  iron 
pipes  made  up  into  frames,  10  to  12  feet  long  and  8  to  10 
feet  wide,  are  most  generally  used.  The  harrow  form  of 
apparatus,  known  as  the  Sargent  sterilizer,  is  also  largely 
used,  and  consists  of  an  iron  frame,  4  or  5  by  8  or  10  feet, 
provided  with  perforated  teeth  about  10  or  12  inches  apart 
and  1  foot  long.  The  teeth  are  thrust  into  the  soil,  and  the 
steam  is  turned  on.  With  this  form  of  apparatus  it  is  not 
necessary  to  shovel  the  soil,  hence  the  process  is  cheap. 
The  latter  type  requires  a  high  pressure  of  steam,  and  not  so 
great  a  volume  ;  while  the  former  apparatus  requires  a  large 
volume  of  steam,  and  can  be  operated  to  advantage  with  15 
or  20  pounds  of  steam  pressure. 

The  Intlubnoe  of  Electrical  Potentlal  on  the 

Growth  of  Plants.* 

In  our  last  report  we  gave  results  of  experiments  showing 
the  effects  of  current  electricity  upon  the  growth  of  plants, 
also  the  results  of  subjecting  plants  and  moist  seeds  to  dif- 
ferent electrical  potentials.     We  shall  give  here  the  results 

^  These  expeiiroentB  wcro  conducted  by  N.  F.  Monahnn. 
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of  further  experiments  along  similar  lines,  and  present  some 
results  relating  to  differences  of  electrical  potential  which 
exist  between  locations  in  trees  and  corresponding  situations 
more  or  less  removed  from  them. 

In  the  first  series  of  experiments  we  will  consider  the 
influence  of  electrical  potential  upon  growth.  In  subjecting 
plants  to  an  atmospheric  charge  of  a  certain  potential  we  used 
a  glass  case  such  as  is  described  in  our  preceding  report, 
being,  briefly,  a  glass  case  3  feet  4  inches  long,  2  feet  9 
inches  wide  and  2  feet  11  inches  high,  with  shellacked  wooden 
frames  and  bottom.  Another  case,  for  comparison,  and 
similar  in  structure  but  slightly  larger,  was  also  employed. 
Both  cases  were  tolerably  tight  when  closed,  and  were  placed 
on  movable  trucks,  from  which  they  were  well  insulated,  in  a 
large  greenhouse.  The  greenhouse  screened  out,  as  it  were, 
the  atmospheric  electricity.  At  no  time  have  we  ever  been 
able  to  detect  any  electrical  potential  in  the  air  in  green- 
houses. The  soil  used  in  growing  the  plants  was  of  uniform 
type,  very  carefully  mixed ;  in  fact,  every  precaution  was 
taken  to  have  the  soil  conditions  the  same  in  each  case,  and 
all  its  various  constituents  were  thoroughly  incorporated. 

In  the  case  which  was  to  be  treated  was  placed  a  small 
water-dripping  apparatus,  which  served  as  a  collector,  and 
which  indicated  the  degree  of  charging.  The  air  was  charged 
by  means  of  a  wire  projecting  into  the  case  from  a  Topler- 
Holtz  influence  machine.  All  electrical  readings  were  meas- 
ured by  a  Thompson  quadrant  electrometer. 

In  the  two  experiments  now  described  radish  plants  were 
employed,  as  they  seemed  to  be  most  suitable  for  the  con- 
dition under  which  they  were  grown.  The  seeds  were  of  a 
uniform  grade,  and  were  sown  in  rows  3  inches  apart  and  1 
inch  apart  in  the  rows.  It  was  the  intention  to  charge  the 
case  each  morning  to  a  potential  of  150  volts ;  but  this  was 
impossible,  as  exactly  150  volts  could  not  always  be  obtained, 
and  at  times,  on  account  of  the  dampness  of  the  air,  no  charge 
could  be  procured  from  the  machine.  The  doors  of  both 
cases  were  kept  closed  for  four  hours  after  the  charge  had 
been  induced  into  the  treated  case,  and  at  the  end  of  that 
time  they  were  opened ;  therefore,  for  twenty  out  of  every 
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twenty-four  hours  all  the  plants  were  growing  under  the  same 
conditions.  At  all  times  the  conditions  of  temperature  and 
moisture  were  practically  the  same  in  both  charged  and  nor- 
mal, or  uncharged,  cases. 


Table  I.,  Experiment  I.  (Raphanus  scUivas  L.).  —  Showing  the  Re- 
sults obtained  by  electricdUy  charging  the  Air  in  a  Case, 


Case. 

Average 

Dally 

Chaxxe 

(Volts). 

Number 

of 
Plants. 

Total  Weight  in 
Grams  of  — 

Tope. 

Boots. 

Normal  case 

Electrically  charged  case, 

167.2 

219 
163 

2,211.3 
2,551.5 

510.3 
623.7 

Table  I.,  Experiment  I.  (^Raphantts  sativus  L.).  —  Showing  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case — Concluded. 


Case. 

Average  Weight 
IN  Grams  of— 

Per  Cent,  gained 
IN  Weight  of— 

Total 

Per  Cent. 

gained. 

Tops. 

Roots. 

Tops. 

Roots. 

Normal  case. 
Electrically  charged  case, 

10.007 
15.750 

2.833 
3.860 

66.96 

65.67 

57.67 

The  experiment  in  Table  II.  is  similar  to  Experiment  I., 
except  that  the  seeds  were  planted  in  rows  5  inches  apart, 
instead  of  4,  as  in  the  preceding  one.  The  cold  weather  in- 
terfered with  the  development  of  the  plants,  and  the  experi- 
ment was  brought  to  a  close  earlier  than  was  planned. 


Table  II.,  Experiment  II.  (Raphanus  sativus  L.).  —  Showing  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case, 


Case. 

Average 

Dally 

Charge 

(Volts). 

Number 

of 
Plants. 

Total  Weight  in 
Grams  of  — 

Tops. 

Roots. 

Normal  case 

Electrically  charged  case, 

141.2 

136 

69 

91 
66 

9B.5 
74.0 
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Table  n.,  Expebiuent  n.  (Baphanus  aativua  L.).  —  Shoteing  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case  — Concluded. 


Case. 

Average  Weight 
IN  Grams  of— 

PER  Cent,  gained 
IN  Weight  of— 

Total 

Per  Cent. 

gained. 

Tops. 

Boots. 

Tops. 

Boots. 

1 

Normal  case. 
Electrically  charged  case, 

.669 
.9U 

.724 
1.072 

42.73 

1 
49.46 

45.58 

The  results  given  in  tables  I.  and  II.  are  quite  similar. 
In  Table  I.  there  was  a  gain  of  55.98  per  cent,  in  the  weight 
of  tops  or  leaves  and  65.67  per  cent,  in  the  weight  of  roots, 
over  the  uncharged  plants  ;  in  Table  II. ,  the  percentage  given 
for  the  tops  is  42.73  and  for  the  roots  49.46.  The  total  gain 
in  Experiment  I.  is  57.67  per  cent.  ;  in  Experiment  11.  it  is 
45.58  per  cent.  The  average  gain  in  both  experiments  was 
49.35  per  cent,  for  the  tops  or  leaves,  57.56  per  cent,  for 
the  roots  and  51.62  per  cent,  as  an  average  total  gain  for  the 
electrically  stimulated  plants.  The  charge  in  Experiment  I. 
averaged  167.2  volts;  in  Experiment  II.,  141..2  volts.  The 
charge  only  lasted  a  few  seconds  in  all  instances,  and  prac- 
tically disappeared  from  the  atmosphere  of  the  case  in  fifteen 
minutes. 

Some  measurements  were  occasionally  made  of  a  dozen 
typical  plants  jfrom  each  case  in  Experiment  I.  The  object 
in  taking  these  measurements  was,  first,  to  show  the  dificr- 
ence  in  size  and  degree  of  acceleration,  differentiation,  etc., 
of  the  treated  and  untreated  plants;  and,  second,  to  com- 
pare the  electrically  treated  plants  with  those  that  were  not 
treated,  when  the  latter  were  practically  in  the  same  stage 
of  development ;  or,  in  other  words,  the  plants  in  the  elec- 
trically charged  case  were  compared  with  those  in  the  un- 
treated case  on  the  day  in  which  the  measurements  were 
made,  and  also  five  days  later,  when  the  development  of  the 
normal  plants  had  reached  practically  the  same  stage  as  that 
of  the  plants  in  the  electrically  treated  case.  By  this  method 
any  changes  in  the  external  configuration  of  the  plants 
brought  about  by  electrical  stimulation  could  be  noted. 
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Table  IH.  shows  the  results  of  these  measurements,  and 
Table  IV.  gives  a  comparison  between  the  leaves  of  the 
plants  in  the  charged  and  uncharged  cases,  measurements 
being  made  August  15  and  August  20,  respectively. 

Table  III.  —  Showing  the  Avertige  of  Some  Measurements  of  Plants  %n 

Table  J.,  Experiment  J. 


Date. 


Cabe. 


Width  of 

Leaf 

(Centl- 

meters). 


Length  of 
Blade 
(Centi- 
meters). 


Length  of 
Petiole 
(Centi- 
meters). 


Length  of 
Whole 
Leaf 
(Centi- 
meters). 


Augast  15, 


August  20, 


Normal  case. 
Electrically  charged  case, 
Difference,     . 

Normal  case. 
Electrically  charged  case. 
Difference,     . 


9.18 

4.17 

S.66 

5.88 

.58 

Lie 

2.79 

4.88 

8.66 

6.05 

.86 


8.12 


1.85 


2.28 

6.49 

4.84 

10.16 

2.06 

8.67 

8.35 

8.10 

5.20 

12.05 

8.96 


Table  IV.  —  Giving  a  Comparison  between  the  Leaves  of  the  Plants  in 

the  Charged  and  Uncharged  Cases, 

Date. 

Casb. 

Width  of 
Leaf 
(Centi- 
meters). 

Length  of 
Blade 
(Centi- 

meters). 

Length  of 
Petiole 
(Centl. 

meters). 

Length  of 

Whole 

Leaf 

(Centl. 

meters). 

August  20, 
August  16, 

Normal  case. 

Electrically  charged  case, 
Difference,    .       .       • 

2.79 
2.66 

4.88 
5.83 

8.85 
4.84 

8.10 
10.16 

.18 

.60 

.99 

2.06 

The  results  of  these  experiments  show  what  was  readily 
discernible  with  the  naked  eye ;  namely,  that  the  length  of 
leaves  of  the  electrically  treated  plants  was  quite  different 
from  those  of  the  normal  or  untreated  plants,  and  that  the 
width  and  length  of  the  leaf  blade  and  the  length  of  the 
petioles  of  the  plants  in  the  electrically  treated  case  exceeded 
those  of  the  normal  or  untreated  plants.  When  comparisons, 
however,  are  made  of  the  plants  in  the  electrically  treated  case 
of  August  15  with  those  of  the  normal  of  August  20,  or  five 
days  later,  it  will  be  observed  that  the  width  of  the  blade  of 
the  normal  exceeded  that  of  the  treated  one  by  .13  centime- 
ters, and  that  the  difference  in   the  length  of  the  blades, 
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petioles  and  leaves  in  general  was  much  less  marked.  The 
length  of  the  blade,  petiole  and  whole  leaf  in  general  was 
longer  for  identical  periods  of  development  in  the  electrically 
treated  plants  than  in  the  normal  or  untreated,  although  the 
width  of  the  blade  was  more  generally  marked  in  its  devel- 
opment in  the  normal  than  in  the  plants  in  the  electrically 
charged  case.  The  morphological  differentiation  due  to  elec- 
trical stimulation  is  shown  in  these  experiments. 

The  plants  in  the  electrically  charged  case  were  of  a  lighter- 
green  color,  and  they  showed  a  greater  tendency  to  leaf  burn 
than  did  the  normal  plants.  They  also  appeared  to  be  more 
succulent,  but  moisture  determinations  made  of  the  leaves  at 
the  close  of  the  experiment  showed  no  difference  in  this  re- 
spect. The  roots  in  the  treated  case  were  relatively  more 
elongated  than  those  in  the  untreated  case.  Whether  this 
form  of  electrical  treatment  stimulates  plants  more  than  cur- 
rent electricity  cannot  definitely  be  determined,  from  the 
lack  of  a  sufficient  number  of  comparative  results.  How- 
ever, these  two  experiments  would  indicate,  both  from  naked- 
eye  observations  and  from  weights  and  measurements,  that 
static  charges  act  as  more  pronounced  stimuli  than  current 
electricity  when  applied  to  soils.  Electrical  stimulation 
gives  rise  to  effects  similar  to  those  caused  by  lack  of  light, 
or  such  as  result  from  partial  etiolation.  The  light-green 
color  of  the  foliage  and  the  elongated  organs  were  similar  to 
those  noticed  in  plants  grown  in  poorly  lighted  greenhouses 
in  winter,  and  in  shaded  plants  grown  in  the  forest.  Other 
kinds  of  electrical  stimulation  appear  to  have  the  same  gen- 
eral effects  on  the  plant. 

Comparison  of  Atmospheric  Electrical  Potential  in  Trees 

and  in  the  Free  Air. 

The  idea  has  been  advanced  that  trees,  shrubs,  and  in  fact 
all  growing  plants,  must  form  a  means  by  which  the  poten- 
tial of  the  air  and  the  earth  is  held  in  equilibrium.  A  living 
tree  does  not  offer  such  an  enormous  resistance  to  the  passage 
of  electricity  as  dead  wood  does.  We  have  charged  small 
plants  in  the  laboratory  to  a  sufficiently  high  potential  so 
that,  when  placed  in  the  dark,  sparks  were  emitted   from 
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many  points  of  the  leaves,  and  living  plants  will  readily 
take  charges  from  a  static  machine.  It  has  also  been  main* 
tained  that  trees  modify  the  electrical  potential  of  the  atmos- 
phere of  their  immediate  surroundings. 

Grandeau  ^  and  other  experimenters  have  shown  that  when 
plants  are  grown  under  wire  netting  they  develop  less  in  a 
given  space  of  time  than  do  plants  grown  under  similar 
conditions  in  every  respect  as  regards  light,  etc.,  in  the  free 
atmosphere.  The  interpretation  of  this  phenomenon  is, 
that  wire  screens  modify  the  atmospheric  electrical  potential, 
or  absorb  the  electricity,  as  it  were,  to  the  detriment  of  the 
plant.  This  method  of  experimenting  with  wire  nets  we 
have  employed  only  to  a  limited  extent,  and  at  present  have 
not  a  sufficient  number  of  results  on  which  to  report.  Unfor- 
tunately, most  of  the  experiments  previously  made  in  this 
line  are  open  to  severe  criticism,  from  the  fact  that  too  few 
plants  were  employed,  and  different  methods  of  surrounding 
the  plants  with  wire  netting  prevailed,  which  accounts  for 
occasional  conflicting  results.  Grandeau  obtained  similar 
results  by  growing  plants  under  a  chestnut  tree,  as  under  a 
wire  netting ;  and  he  concluded  that  it  is  probable  that  trees 
modify  to  a  large  extent  the  electrical  potential  of  the  atmos- 
phere in  their  immediate  neighborhood.  The  object  we  had 
in  view  in  these  experiments  was  to  ascertain,  among  other 
things,  whether  trees  did  modify  in  any  way  the  electrical 
potential  of  the  atmosphere  in  their  immediate  vicinity.  In 
order  to  ascertain  whether  there  is  any  discernible  difference 
between  the  atmospheric  electrical  potential  in  trees  and  in 
the  free  air,  at  corresponding  height  and  location,  we  made 
a  series  of  three  readings  daily  from  April  to  July,  and  daily 
readings  during  the  remainder  of  the  experiment,  with  col- 
lectors and  a  Thompson  quadrant  electrometer.  These 
observations  were  started  early  in  the  spring,  before  any 
foliage  had  developed,  and  continued  until  after  the  leaves 
had  fallen.  A  collector  was  placed  in  an  elm  tree,  at  a 
height  of  40  feet  above  the  ground,  at  a  fork  between  two 
limbs  from  which  it  was  insulated.  The  collector  was  sit- 
uated about  on  a  level  with,  or  slightly  above,  the  spread  of 

1  "Compt€8  rendns,"  T.  LXXXVII.,  1878.  pp.  60,  285,  889.    "Chlmle  et  Physlologle 
appliques  a  rAgrlculture  et  k  la  Sylvlcaltnre  par  L.  Grandeau,"  Paris,  1879,  p.  279. 
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the  branches  and  leaves.  The  tree,  however,  was  not  in 
every  respect  a  typical  elm  for  this  region,  the  head  being 
high  and  close,  with  the  branches  drooping  but  little. 

The  collector  in  the  tree  is  designated  as  11.  in  the  follow- 
ing monthly  records ;  and  the  one  in  the  free  air,  which  was 
located  near  a  building,  is  designated  as  I.  Collector  in. 
was  in  a  spruce  tree,  and  Nos.  IV.  and  V.  were  added  in 
August.  Collector  III.  was  located  12  feet  high,  near  the 
top  and  under  the  branches  of  a  small  Norway  spruce.  Nos. 
IV.  and  V.  represent  readings  from  two  small  Norway  spruce 
trees,  about  2  feet  high,  in  pots ;  they  were  located  about 
16  feet  from  the  ground,  on  a  plank  scaffold.  No.  IV.  had 
a  copper  plate  in  the  soil,  which  was  connected  with  the 
electrometer  when  readings  were  made.  No.  V.  had  a  sim- 
ilar plate,  but  was  grounded  with  an  insulated  wire ;  another 
wire  led  from  this  copper  plate  in  the  soil  to  the  electrom- 
eter. 

Readings  were  taken  from  the  various  collectors  on  the 
same  electrometer  at  practically  the  same  time  each  day. 
Table  V.  shows  readings  taken  from  April  20  to  Nov.  1, 1904, 
and  where  readings  are  omitted  they  could  not  be  obtained. 
All  readings  not  otherwise  recorded  imply  negative  potential. 


Table  V.  —  Becords  shoiving  the  Electrical  Potential  (Volts)  taken  from 

an  Elm  Tree  and  from  Free  Air. 


9  A.M. 

1  P.M. 

5  P.M. 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

1904. 

April  21, . 

22,.        . 
23..        . 
24..        . 
25..        . 
26,.        . 
27,.        . 
28..        . 
29..        . 
30,. 

66.0 
48.0 
8.0 
16.0 
40.0 
82.0 

8.0 
24.0 
82.0 

66.0 
48.0 
8.0 
16.0 
40.0 
82.0 

8.0 

0.0 

82.0 

32.0 
82.0 
40.0 
16.0 
40.0 
16.0 
60.0 
32.0 
8.0 

82.0 
82.0 
40.0 
16.0 
40.0 
16.0 
60.0 
82.0 
0.0 

0.0 
16.0 

16.0 
16.0 
82.0 
40.0 
45.0 
0.0 

0.0 
16.0 

16.0 
82.0 
40.0 
46.0 
0.0 

April  24.  trees  show  aigns  of  budding. 
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Table  V.  — Records  showing  the  Eleetrical  Potential  (  VolU)  taken  from 
an  Elm  Tree  and  from  Free  Air — Continued. 


9  A.M. 

1  P.M. 

5  P.M. 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
II.— Elm. 

Collector 

I.  — Free 

Air. 

Collector 
n.— Elm. 

Collector 

I.— Free 

Air. 

Collector 
n.— Elm. 

1004. 

May  1,   . 

112.0 

U2.0 

82.0 

82.0 

0.0 

0.0 

2,  .       • 

16.0 

16.0 

12.0 

12.0 

8.0 

8.0 

8.  .       . 

48.0 

48.0 

40.0 

40.0 

48.0 

48.0 

4,   .       . 

56.0 

66.0 

24.0 

24.0 

24.0 

24.0 

5,   .       . 

66.0 

56.0 

56.0 

66.0 

8.0 

0.0 

6.   .       . 

12.0 

12.0 

24.0 

24.0 

90.0 

20.0 

7,   .       . 

64.0 

64.0 

28.0 

24.5 

- 

- 

8.    .       . 

- 

- 

- 

- 

- 

- 

9.   .       . 

- 

- 

- 

- 

- 

- 

10.  .      . 

24.0 

24.0 

28.0 

28.0 

- 

- 

11.    .       . 

48.0 

48.0 

8.0 

8.0 

16.0 

16.0 

12.   .       . 

72.0 

72.0 

80.0 

80.0 

40.0 

40.0 

IS.    . 

64.0 

64.0 

8.0 

0.0 

24.0 

20.0 

14.    .       . 

16.0 

14.0 

- 

- 

- 

- 

15.    . 

8.0 

0.0 

8.0 

0.0 

- 

- 

16.    .       . 

- 

^ 

- 

- 

- 

17.    .       . 

- 

- 

82.0 

- 

- 

- 

18,    . 

- 

- 

90.0 

8.0 

20.0 

- 

19,    .       . 

40.0 

82.0 

82.0 

17.0 

16.0 

12.0 

20.    .        . 

56.0 

40.0 

82.0 

24.0 

- 

- 

21.    .       . 

8.0 

0.0 

16.0 

1 

9.0 

20.0 

16.0 

22.    .       . 

82.0 

16.0 

- 

- 

- 

28.    .       . 

8.0 

4.0 

16.0 

8.0 

82.0 

24.0 

24.    .       . 

16.0 

14.0 

90.0 

12.0 

8.0 

8.0 

25.   .       . 

218.0 

82.0 

16.0 

16.0 

20.0 

16.0 

28,   .       . 

88.0 

56.0 

82.0 

0.0 

- 

- 

27,    .       . 

- 

- 

- 

- 

- 

- 

28.    .       . 

24.0 

20.0 

24.0 

20.0 

16.0 

0.0 

29,    .       . 

82.0 

0.0 

28.0 

0.0 

- 

- 

30,    . 

- 

- 

- 

- 

- 

- 

81,    .       . 

— 

1 

- 

- 

— 

— 

May  7,  leavcB  beginning  to  8how;  May  9,  hardly  a  trace;  May  14.  treee  fairly  well 
leaved,  seeds  beginning  to  drop;  heavy  thunder  showers  on  26th;  5  p.m.  readings  gave 
extremely  high  and  fluctuating  potentials. 
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Table  V. — Records  showing  the  EleelrictU  Poiential  (Volts)  taken  from 
an  Elm  Tree  and  from  Free  Aii — Continaed. 


9  A.M. 

1  P.M. 

6  P.M. 

Date. 

Collector 

I.— Free 

Air. 

Collector 
II.— Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.— Elm. 

Collector 

I.— Free 

Air. 

Collector 
II. -Elm. 

Jane   1,  . 

2,.       . 
8,.       . 

32.0 

24.0 

16.0 

8.0 

+8.0 

—8.0 

- 

— 

16.0 

8.0 

- 

-. 

4..       . 

- 

- 

16.0 

8.0 

- 

- 

5,.        . 

8.0 

0.0 

8.0 

0.0 

112.0 

66.0 

6,  .        . 

20.0 

0.0 

8.0 

0.0 

0.0 

0.0 

7,  .        . 

- 

- 

- 

- 

- 

- 

8,.        . 

- 

- 

- 

- 

- 

- 

9,.        . 

- 

- 

- 

- 

- 

- 

10,  . 

- 

- 

16.0 

8.0 

8.0 

0.0 

11,  .        . 

S8.0 

16.0 

82.0 

20.0 

24.0 

16.0 

12,  .        . 

72.0 

66.0 

8.0 

0.0 

8.0 

0.0 

18,.        . 

40.0 

24.0 

40.0 

24.0 

- 

- 

14,.        . 

8.0 

0.0 

S2.0 

0.0 

- 

- 

15,  .        . 

16.0 

8.0 

28.0 

24.0 

- 

- 

16,  .        . 

8.0 

0.0 

8.0 

0.0 

- 

- 

17,  .        . 

16.0 

8.0 

40.0 

24.0 

- 

- 

18,  . 

S6.0 

24.0 

28.0 

20.0 

16.0 

0.0 

19..        . 

72.0 

48.0 

88.0 

66.0 

8.0 

0.0 

20,.        . 

S2.0 

20.0 

16.0 

8.0 

8.0 

0.0 

21,  .        . 

20.0 

16.0 

16.0 

8.0 

8.0 

0.0 

»,  .        . 

20.0 

8.0 

- 

- 

- 

- 

«,  .        . 

- 

- 

- 

- 

- 

- 

24,.        . 

- 

- 

- 

- 

- 

- 

26,.        . 

- 

- 

- 

- 

- 

- 

28..        . 

- 

- 

- 

- 

- 

- 

27..        . 

24.0 

12.0 

8.0 

0.0 

0.0 

0.0 

28..        . 

16.0 

12.0 

8.0 

trace 

8.0 

trace 

».  .       . 

- 

- 

- 

- 

- 

- 

ao,.      . 

— 

— 

— 

— 

- 

June  24,  rain;  June  6-9,  wet  wire. 
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Table  V.  —  Records  showing  the  Electrical  Potential  (  VoUs)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 


Date. 


1004. 

Julf  1,  . 

«,  . 

8.  . 

4.  . 

e,  . 

7,  . 

8,  . 

9,  . 

10,  . 

11.  . 

12.  . 

13,  . 

14,  . 

15.  . 
16p  . 

n.  . 

18,  . 

19,  . 

20,  . 

21,  . 

M,  . 

23,  . 

24,  . 

25,  . 

26,  . 
87,  . 

28,  . 

29,  . 

80,  . 

81,  . 


V     A^M.* 


Collector 

I.  — Free 

Air. 


86.0 
28.0 
88.0 

12.0 

24.0 


12.0 
12.0 
16.0 


20.0 


28.0 


Collector 
II.  — Elm. 


16.0 
12.0 
56.0 

0.0 

8.0 


0.0 
trace 
trace 


8.0 


8.0 


1  P.M. 


Collector 

I.  — Free 

Air. 


82.0 
24.0 
8.0 
20.0 
48.0 

24.0 


8.0 
16.0 
28.0 


24.0 


82.0 


5  P.M. 


Collector 
II.— Elm. 


20.0 
0.0 
0.0 
8.0 

24.0 

0.0 


0.0 
4.0 
8.0 


8.0 


16.0 


Collector 

1.— Free 

Air. 


8.0 


32.0 
24.0 

8.0 
28.0 
36.0 

8.0 
24.0 


8.0 
16.0 
12.0 


16.0 


Collector 
U.— Elm. 


4.0 


20.0 
0.0 
0.0 
12.0 
20.0 
0.0 
0.0 


trace 

4.0 

trace 


trace 


July  12-18,  electrometer  out  of  order;  July  22-28,  rain. 
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Table  V.  —  Records  showing  the  Electrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  arid  from  Free  Air  —  Continued. 

[Collector  m.,  12  feet  high,  in  Norway  spmce.    Nos.  IV.  and  V.,  readings  taken  from 
copper  plates  in  soli.    Time  of  observation,  9  A.H.] 


Date. 

Collector 

l.-Free 

Air. 

Collector 
II.  — Elm. 

Collector 
III.— Spruce. 

No.  IV.- 

Small  Spruce 

Tree,  not 

g^unded. 

No.  v.— 

Small  Spruce 

Tree, 

grounded. 

IMM. 

August  1,  . 

88.0 

62.0 

•■• 

^ 

^ 

2.  .       . 

0.0 

0.0 

- 

- 

- 

8.  .       . 

8.0 

0.0 

- 

- 

- 

4..       . 

- 

- 

- 

- 

- 

6..        . 

- 

- 

- 

- 

- 

6.  .        . 

72.0 

40.0 

- 

- 

- 

7,  .        . 

83.0 

16.0 

- 

- 

- 

8.  .        . 

96.0 

66.0 

- 

- 

- 

9.  .        . 

40.0 

24.0 

- 

- 

- 

10..        . 

8.0 

0.0 

- 

- 

- 

11,  .        . 

16.0 

8.0 

Very 

slight  move 

ment 

12.  .        . 

66.0 

82.0 

+4.0 

+4.0 

+4.0 

18,  .        . 

8.0 

trace 

+trace 

+trace 

+trace 

14,  .        . 

06.0 

66.0 

+6.0 

+8.0 

+16.0 

16.  .        . 

24.0 

16.0 

+trace 

+4.0 

+trace 

16,  .        . 

82.0 

16.0 

trace 

+8.0 

+12.0 

IT,  .        . 

0.0 

0.0 

+8.0 

+8.0 

+12.0 

18,  .       . 

+16.0 

+8.0 

—8.0 

—8.0 

—6.0 

19,  .        . 

40.0 

20.0 

0.0 

trace 

trace 

20,  .        . 

- 

- 

- 

- 

- 

21.  .        . 

72.0 

40.0 

+8.0 

+8.0 

+12.0 

«2.  .        . 

8.0 

+trace 

+trace 

+trace 

+trace 

»,  .        . 

8.0 

trace 

+8.0 

+4.0 

+8.0 

24.  .        . 

48.0 

24.0 

0.0 

trace 

trace 

25,  .        . 

66.0 

28.0 

0.0 

0.0 

trace 

26.  .        . 

96.0 

62.0 

+8.0 

+8.0 

+12.0 

r. .      . 

88.0 

40.0 

0.0 

0.0 

0.0 

28.  .        . 

40.0 

24.0 

0.0 

0.0 

0.0 

20,  .        . 

8.0 

trace 

0.0 

0.0 

0.0 

80,  .        . 

40.0 

16.0 

+2.0 

+2.0 

+2.0 

81.  .        . 

40.0 

24.0 

0.0 

0.0 

0.0 
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Table  V.  —  Records  showing  the  Electrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 

[Collector  III.,  12  feet  high,  in  Norway  spmoe.    Nos.  IV.  and  V.,  reading^  taken  fkom 

copper  plates  in  soil.    Time  of  observation,  S  P.M.] 


Date. 

Collector 

I.  — Free 

Air. 

Collector 
11. -Elm. 

Collector 
III.  —  Spmce. 

No.  IV.—         No.  v.— 
Small  Spruce  Small  Spruce 
Tree,  not           Tree, 
grounded.       grounded. 

19041. 

AogUBC  1,     . 

80.0 

40.0 

- 

- 

— 

2,    .        . 

- 

- 

- 

- 

8.    .       . 

8.0 

0.0 

- 

— 

- 

4,    .        . 

- 

- 

- 

- 

6,    .       . 

- 

- 

- 

- 

- 

6,    .        . 

24.0 

12.0 

- 

- 

- 

7,    .        . 

40.0 

24.0 

- 

- 

8,    .        . 

8S.0 

66.0 

- 

- 

- 

9,    .       . 

24.0 

12.0 

- 

- 

- 

10,    .        . 

0.0 

0.0 

- 

- 

- 

11.    .        . 

8.0 

0.0 

0.0 

0.0 

0.0 

12,    .        . 

40.0 

24.0 

+4.0 

+4.0 

+4.0 

18,    . 

S6.0 

4.0 

+trace 

+trace 

+lrace 

14,    .        . 

24.0 

12.0 

+4.0 

+tmce 

+4.0 

IB,    . 

72.0 

40.0 

+4.0 

+8.0 

+12.0 

16,    . 

16.0 

8.0 

trace 

trace 

trace 

17,    .        . 

0.0 

0.0 

0.0    • 

0.0 

0.0 

18,    . 

0.0 

0.0 

0.0 

0.0 

0.0 

19.    . 

40.0 

20.0 

0.0 

0.0 

trace 

20,    .        . 

- 

- 

- 

- 

- 

21,    .        . 

40.0 

24.0 

+4.0 

trace 

12.0 

22,    .        . 

8.0 

0.0 

0.0 

0.0 

0.0 

28,    .        . 

8.0 

0.0 

+8.0 

trace 

trace 

24,    .        . 

06.0 

82.0 

0.0 

0.0 

0.0 

25,    .        . 

82.0 

24.0 

0.0 

0.0 

trace 

26,    .       . 

72.0 

40.0 

+8.0 

+8.0 

+8.0 

27,    .        . 

48.0 

24.0 

0.0 

0.0 

0.0 

28,    .        . 

8.0 

trace 

0.0 

0.0 

0.0 

29,    .        . 

4.0 

0.0 

0.0 

0.0 

0.0 

80,    .        . 

16.0 

8.0 

0.0 

0.0 

0.0 

81,    . 

40.0 

24.0 

0.0 

0.0 

0.0 
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Table  V.  — Becords  showing  ike  Electrical  Potential  (  VoUs)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 

[CoUflctor  III.,  12  feet  high,  in  Norway  spruce.   Nos.  IV.  and  V.,  readlnga  taken  from 

copper  plates  in  soil.   Time  of  observation,  9  a.m.] 


Date. 

Collector 

I,  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 
III.— Spruce. 

Xo.IV.— 

Small  Spruce 

Tree,  not 

grounded. 

No.V.- 

Small  Spruce 

Tree, 

grounded. 

September  1,     . 

88.0 

62.0 

-H.O 

+4.0 

+4.0 

8,     . 

06.0 

66.0 

+8.0 

+8.0 

+8.0 

6,     . 

72.0 

40.0 

4.0 

2.0 

4.0 

e.    . 

-8.0 

—trace 

H-0.0 

+0.0 

+0.0 

40.0 

24.0 

0.0 

0.0 

0.0 

s,    . 

M.O 

82.0 

0.0 

0.0 

0.0 

0.     . 

72.0 

40.0 

0.0 

trace 

trace 

10,     . 

- 

- 

- 

- 

- 

u.    . 

- 

- 

- 

- 

12.     . 

- 

- 

- 

- 

- 

18,     . 

- 

- 

- 

- 

14.     . 

- 

- 

- 

- 

- 

1&,     . 

- 

- 

- 

- 

- 

16,     . 

- 

- 

- 

- 

- 

17,     . 

- 

- 

- 

- 

-■ 

18,     . 

- 

- 

- 

- 

- 

10,     . 

• 

- 

- 

- 

- 

20.     . 

- 

- 

- 

- 

- 

21,     . 

- 

- 

- 

- 

- 

22.     . 

- 

- 

- 

- 

- 

28.     . 

- 

- 

- 

- 

- 

24.     . 

- 

- 

- 

- 

- 

25.     . 

- 

- 

- 

- 

- 

26.     . 

0.0 

0.0 

0.0 

0.0 

0.0 

27,     . 

8.0 

8.0 

0.0 

0.0 

trace 

28,     . 

- 

- 

- 

- 

- 

20,     . 

- 

- 

- 

- 

SO,     . 

24.0 

24.0 

0.0 

trace 

trace 

September  6,  possibly  slight  moTement  toward  ponltive  In  Nos.  III.,  IV.  and  V. 
Operator  away  from  September  10  to  September  25. 
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Table  V.  —  Records  showing  theJElectrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  and  from  Free  Air — Concluded. 

[Collector  III.,  12  feet  blgb.  Id  Norway  spruce.    Nos.  IV.  and  V.,  readings  taken  from 

copper  plates  in  soil.    Time  of  obserration,  9  a.m.j 


Datb. 

Collector 

I.  — Free 

Air. 

Collector 
II.  — Elm. 

Collector 
III.  — Spruce. 

No.  IV.— 

Small  Spruce 

Tree,  not 

grounded. 

No.  v.— 

Small  Spruce 

Tree, 

grounded. 

1904. 

October  1, . 

40.0 

82.0 

4.0 

2.0 

4.0 

2..       . 

G6.0 

48.0 

4.0 

trace 

2.0 

8,.       . 

96.0 

80.0 

8.0 

trace 

trace 

4,.       . 

- 

- 

- 

- 

\m 

6,.       . 

8.0 

8.0 

4.0 

4.0 

8.0 

6,.       . 

40.0 

86.0 

trace 

trace 

trace 

7..       . 

- 

- 

- 

- 

8..       . 

- 

- 

- 

- 

- 

9,.       . 

- 

- 

- 

- 

- 

10,. 

- 

.- 

- 

- 

- 

11,.       . 

- 

- 

- 

- 

- 

12,.       . 

- 

- 

- 

- 

- 

18,. 

- 

- 

- 

- 

- 

14,.        . 

8.0 

8.0 

2.0 

2.0 

4.0 

-      16.  .       . 

40.0 

40.0 

4.0 

trace 

4.0 

16,.        . 

8.0 

8.0 

trace 

0.0 

0.0 

17,  .       . 

16.0 

16.0 

2.0 

trace 

2.0 

18,. 

40.0 

0.0 

0.0 

0.0 

0.0 

19,. 

24.0 

24.0 

trace 

0.0 

• 

trace 

20,  . 

- 

- 

- 

21, .       . 

- 

- 

- 

- 

- 

22,.       . 

- 

- 

- 

- 

- 

.28,.       . 

- 

- 

- 

- 

- 

24,.       . 

40.0 

40.0 

0.0 

0.0 

0.0 

25,.       . 

8.0 

8.0 

trace 

trace 

trace 

26,.       . 

- 

- 

- 

- 

- 

27,.        . 

- 

- 

- 

- 

- 

28,.       . 

- 

— 

- 

- 

- 

29,.       . 

8.0 

8.0 

0.0 

trace 

trace 

80,. 

^ 

- 

- 

- 

— 

81. . 

- 

- 

- 

- 

October  6,  leaves  turning  color,  very  few  falling;  October  20,  leaves  taken  off  by  hi^ 
wind;  October  24,  leaves  entirely  off  trees. 
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Diagram  II.  — Showing  the  results  of  electrical  readings  from  free  air,  Collector  I., 
and  elm  tree,  Collector  II.,  for  the  month  of  August.  The  spaces  on  the  abscissa 
denote  days;  the  spaces  on  the  ordinate  denote  periods  of  eight  Tolts  each.  Solid 
line  indicates  free  air  readings;  dotted  line  indicates  elm  tree  readings. 


1905.] 


PUBLIC  DOCUMENT  — No.  33. 


29 


Table  VI.  —  Summary  of  Potential  Readings  of  the  Preceding  Tables, 
showing  the  Total  and  Average  Results  given  by  Collector  L  {Free 
Air)  and  Collector  IL  {Elm  Tree) . 


Tqtjll  Voltage  of— 


Collector 

I.  — Free 

Air. 


Collector 
II.— Elm. 


April,     .... 
Mav  1  to  May  14, . 
May  U  to  May  31, 
June,      .... 
July,      .... 
August,. 
September,   . 
October  1  to  October  7, 
October  7  to  October  81, 


240 
672 

•  886 
496 
224 

1,066 
406 
240 
162 


240 
572 
228 
276 
108 
692 
276 
204 
162 


AvE&AOB  Daily 

VOLTAOE  OF  — 


Collector 

I.  — Free 

Air. 


80.0 
62.0 
44.2 
88.0 
87.8 
64.4 
67.0 
48.0 
19.0 


Collector 
II.— Elm. 


80.0 
62.0 
26.8 
21.2 
18.0 
29.6 
84.6 
40.8 
19.0 


While  the  results  obtained  from  this  series  of  experiments 
do  not  possess  the  same  value  as  the  series  extending  over 
more  than  one  season,  they  nevertheless  point  very  strongly 
to  the  conclusion  that  trees  do  modify  to  a  considerable 
extent  atmospheric  electrical  potential  in  their  immediate 
vicinity.  By  consulting  the  summary,  Table  VT.,  where  the 
total  and  average  potentials  for  different  periods  are  shown, 
it  will  be  seen  that  some  important  differences  occurred 
between  the  potentials  of  the  free  air  and  the  elm  tree 
collectors.  It  is  significant  also  that  there  occurred  no 
difference  in  the  readings  between  the  free  air  collector  and 
that  in  the  elm  tree  up  to  the  time  when  the  leaves  developed. 
The  few  readings  which  we  were  able  to  make  in  October 
after  the  leaves  had  fallen  showed  the  same  results. 

Our  interpretation  of  the  results  of  these  observations  is, 
that  the  elm  tree  took  some  electricity  from  the  air  immedi- 
ately surrounding  it  during  the  period  in  which  it  was  in 
foliage.  If  this  single  series  of  observations  is  typical  of 
what  takes  place  in  nature,  then  we  can  conclude  that  the 
atmospheric  electrical  potential  is  not  affected  much  by  trees 
in  the  immediate  vicinity  except  when  they  are  in  foliage. 
There  are  a  few  instances  where  collectors  I.  and  11.  showed 
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positive  potentials,  and  practically  the  same  relative  differ- 
ences are  shown  here  as  in  the  numerous  negative  potential 
readings. 

The  collector  in  the  branches  of  the  spruce  tree,  12.  feet 
from  the  ground  (Collector  HI.),  from  which  it  was  well  in- 
sulated, invariably  showed  the  opposite  potential  from  that 
obtained  in  the  free  air  and  from  the  elm  tree.  It  will  appear 
from  this  that  the  air  suri'ounding  the  collector  in  the  spruce 
tree  was  charged  with  the  same  kind  of  potential  (positive 
or  negative)  as  that  of  the  earth;  and  the  readings  taken 
from  Nos.  IV.  and  V.,  which  were  very  close  to  this  tree, 
although  four  feet  higher,  gave  the  same  kind  of  potential  as 
that  of  Collector  III. ,  or  larger  spruce  tree.  In  other  words, 
all  the  potentials  in  Nos.  HI.,  IV.  and  V.  are  opposite  to  that 
of  the  air.  There  were  some  difficulties  experienced  in  ob- 
taining readings  of  the  three  spruce  trees,  —  partly  because 
the  readings  had  to  be  taken  too  close  to  the  ground,  and 
partly,  perhaps,  because  we  were  dealing  with  the  same  kind 
of  potential  in  the  air  that  the  earth  was  charged  with ;  and 
that,  therefore,  when  the  potential  of  the  air  in  the  branches 
of  the  spruce  tree  and  the  potential  of  the  earth  were  the  same 
in  degree  and  kind,  differences  in  potential  would  not  exist, 
and  therefore  measurements  would  be  impossible.  Evergreen 
trees,  which  are  supplied  with  a  large  number  of  pointed 
leaves,  may  possibly  be  better  adapted  to  discharge  elec- 
tricity than  deciduous  trees.  It  is  quite  possible  that  ever- 
green trees  behave  quite  differently  from  deciduous  trees  as 
regards  their  relationship  to  atmospheric  electricity.  In  our 
opinion,  there  is  a  strong  probability  that  all  living  plants  act 
as  conductors,  or  that  they  serve  to  keep  the  potential  of  the 
earth  and  the  air  in  more  or  less  equilibrium ;  and  that  trees 
and  vegetation  in  general  take  part  in  this,  although  in  all 
probability  all  species  do  not  act  in  the  same  specific  manner. 

This  phase  of  the  subject  has  not  been  studied  as  much  as 
is  desirable.  We  infer  from  our  own  observations  that  some 
trees  show  a  great  tendency  towards  conducting  the  electricity 
from  the  air  to  the  earth,  and  that  other  trees  show  the 
same  tendency  for  conducting  electricity  from  the  earth  to 
the  air ;  and  that  in  all  probability  this  exchange  of  elec- 
tricity from  the  air  to  the  earth,  and  vice  versa^  does  not  take 
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place  at  the  same  time  through  the  same  tree;  and  that, 
under  normal  conditions,  —  that  is,  when  no  great  electrical 
disturbance  is  taking  place,  —  some  species  of  trees  always 
conduct  the  electricity  to  the  air  from  the  earth,  while  other 
species  conduct  electricity  from  the  earth  to  the  air.  It  is 
not  at  all  unlikely  that  in  the  vicinity  of  large  trees  there 
is  exhibited  a  detrimental  influence  on  crops,  and  vegetation 
in  general,  to  an  extent  which  cannot  be  accounted  for  by 
the  lack  of  sunshine  and  soil  moisture.  , 

• 

Some  Important  Literature  relating  to  Diseases,  etc., 
OF  Crops  not  generally  believed  to  be  caused  by 
Fungi  or  Insects. 

The  publication  by  Dr.  W.  C.  Sturgis^  of  a  host  index 
relating  to  economic  fungi  has  proved  of  great  value  to 
students,  and  to  those  interested  in  the  literature  pertaining 
to  fungous  diseases  of  our  important  cultivated  crops.  Un- 
fortunately, the  host  index  of  Dr.  Sturgis  does  not  include 
those  troubles  generally  termed  physiological,  or  those  of 
an  unknown  nature. 

The  following  list  is  compiled  to  supplement  his  host  index 
to  literature  pertaining  to  fungous  diseases.  It  is  by  no 
means  complete,  but  includes  at  least  some  of  the  more 
important  publications  of  the  agricultural  experiment  sta- 
tions and  United  States  Department  of  Agriculture  relating 
to  functional  and  unknown  disorders. 

Apflb  (Piru8  nuUtu,  L.). 

Baldwin  Fruit^^pot,  Brovmrspot,  ~N.  Y.  (Geneya)  Agr.  Exp.  Sta.,  Boll.  No. 

164, 1899,  pp.  215-219.    Vt.  Agr.  Exp.  Sta.,  Rept.  1899;  1900,  pp.  159-164. 
Frost-blisters  (Leaves)  »  —  'N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220, 1902, 

pp.  217-224.    See  Quince.    Mass.  Hatch  Exp.  Sta.,  Rept.  No.  15, 1903,  pp. 

32-34. 
Frost^cracks  (Fruit) .— Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1896,  p.  100.    See  Pear. 
Rosette,— 'Col.  Agr.  Exp.  Sta.,  Bull.  No.  69,  1902,  pp.  4-6. 
Scald.— Yt.  Agr.  Exp.  Sta.,  Rept.  1896-97,  pp.  55-59;  also  11th  Rept.  1898,  pp. 

198,  199. 
apran/iihg  and  Bloom.  — IS.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  196, 1900. 
Spraying  Ir^uries.—IS.Y.  (Qeneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902,  pp. 

225-230. 

Apricot  (Prunus). 
Leaf-soorch  or  Sunburn.  —  Ariz.  Agr.  Exp.  Sta.,  Rept.  1898,  pp.  16^165. 

1  Conn,  estate)  Agr.  Exp.  Sta.,  Bull.  No.  118»  1888;  Bepts.  17,  1888;  21,  1887;  and  24, 
1800. 
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AsTBB  iCalli8tephtL8  KorteruU,  Cass.). 
reZtoio«.— Mass.  Hatch  Exp.  Sta.,  Bull.  No.  79, 1902,  p.  11. 

Bbkt  (Beta  vulgariSt  L.) . 

Leaf-Morch  (Sugar  Beet),^Jf.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Boll.  No.  162, 1899, 

pp.  167-171. 

Gauliplowbk  (Brassica  oleracea,  L.). 

Leaf-ioorch  or  Tip-burn.  ^Jf.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  162, 1899, 

pp.  176,  177. 

Gblbrt  (Apium  graveolena,  L.). 

Pi<AineM.— Maryland  Agr.  Exp.  Sta.,  Boll.  No.  83,  1902;  also  Bull.  No.  93, 

19M. 

Ghbrrt  (Prunus  Ceranu,  L.). 

Lettf-acorch.  —  N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Boll.  No.  162, 1899,  pp.  171-176. 
See  MaplCt  etc. 

Cotton  (Oossypium,  spp.). 

Bed  Leqf-blight.—AiA.  Coll.  Sta.,  Ball.  No.  36,  1892,  pp.  31,  32. 
Shedding  of  BolU.^  Als^.  Coll.  Sta.,  Bull.  No.  41, 1892,  pp.  50-53. 
Yellow  Leqf-blight-'AlA.  Coll.  Sta.,  Boll.  No.  36, 1892,  pp.  2-31. 

CucuMBBK  (Cucumis  sativuSf  L.). 

Xec/-cuW.  —  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  87,  pp.  30,  31. 

Stetnrcurl.  —  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  87,  p.  32. 

TTi/^— Mass.  Hatch  Exp.  Sta.,  Bull.  No.  87,  p.  32;  also  Kept.  1899,  pp.  159-163. 

Gbapb  ( Vitis,  spp.) . 

California  Vine  Dwecwe.  — U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892- 

U.  8.  Dept.  Agr.,  Farmers'  Bull.  No.  30,  pp.  1-11. 
Chlorosis.  — XJ.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892,  pp.  179-181. 
Coulure.  —  lJ.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Farmers'  Bull.  No.  30,  pp.  11-14. 
Mai  Nero,  Rougeot  and  Folletage.  —  ^.  Y.  (Cornell  Univ.)  Agr.  Exp.  Sta., 

Bull.  No.  76,  1894,  pp.  420,  421.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Boll. 

No.  2, 1892,  pp.  181-198. 
Sunstroke.  — Cal.  Agr.  Exp.  Sta.,  Bept.  1887-93,  pp.  450,  451. 
Pourriture.  —  XJ.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892,  pp.  181,  182. 
Shelling.— CoTin.  (State)  Agr.  Exp.  Sta.,  Kept.  1896,  pp.  278-281.    Mich.  Agr. 

Exp.  Sta.,  Bull.  No.  121,  1895,  p.  51.    N.  Y.  (Cornell  Univ.)  Agr.  Exp.  Sta., 

BuU.  No.  76, 1894,  pp.  413-440,  452-454. 

Lbttucb  (LactvAia  saHva,  L.). 

rop-6um.— Mass.  Hatch  Exp.  Sta.,  Bull.  No.  69,  p.  38;  also  Bept.  1897,  pp. 
82-84. 

Lily  (Liliumt  8pp.). 

Bermuda  Lily  Disease.  —  U.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull. 
No.  14,  1897. 

Mblok  (Cucumis  MelOy  L.). 

Top-burnn—Qt^.  Agr.  Exp.  Sta.,  Bull.  No.  57, 1902,  p.  190. 

Orangbs,  Lbmons,  bto.  (Citrust  spp.). 

Blight.  — V.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull.  No.  8,  1896,  pp. 

9-14.     U.  S.  Dept.  Agr.,  Joum.  Mycol.,  Vol.  VII.,  1894,  pp.  .32-34. 
Die-back  or  Exanthema.  —  Cal.  Agr.  Exp.  Sta.,  Bull.  No.  138,  1902,  pp.  40,  41. 

Fla.  Agr.  Exp.  Sta.,  Bull.  No.  53,  1900,  pp.  157-161.     U.  8.  Dept.  Agr.,  Div. 

Veg.  Phys.  and  Path.,  Bull.  No.  8, 1896,  pp.  14-20.    U.  S.  Dept.  Agr.,  Joum. 

Mycol.,  Vol.  VII.,  1894,  pp.  29,  30. 
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Foot-rot  or  Mai  di  Qomma.  —  Fl&.  Agr.  Exp.  Sta.,  Bull.  No.  63,  1900,  pp.  151- 
165.  U.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull.  No.  8, 1896,  pp.  2^ 
33.    U.S.  Dept.  Agr.,  Joum.  Mycol.,  Vol.  VII.,  1894,  pp.  30-32. 

Melanoae.  —  FlA.  Agr.  Exp.  Sta.,  Bull.  No.  63,  1900,  pp.  168,  169.  U.  S.  Dept. 
Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull.  No.  8,  1896,  pp.  33-38. 

Peach  (Pninus  PerHca,  Benth.  and  Hook.) . 

Bordeaux  Ityury.  —  Conn.  (State)  Agr.  Exp.  Sta.,  24th  Ann.  Kept.  1900,  pp. 

219-254.    N.  Y.  (Cornell  Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  164,  1899,  pp. 

386-588.    See  Plum.    Tenn.  Agr.  Exp.  Sta.,  Bull.,  Vol.  XV.,  No.  2,  1902. 
Dropsical  Swellings  of  Twigs  and  Branches.  —  Ohio  Agr.  Exp.  Sta.,  Bull.  No. 

92,  1898,  pp.  206-208. 
Fruit-crack  or  Sunrscald.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  41, 1898,  pp.  15-18. 
Gum  Disease.— ^iich.  Agr.  Exp.  Sta.,  Kept.  1896,  pp.  123,  124;  also  Kept.  1^97, 

p.  96,    Mich.  Agr.  Exp.  Sta.,  Bull.  No.  156,  1898,  p.  304. 
Little  Peach.  — Mich.  Agr.  Exp.  Sta.,  Kept.  1896.  pp.  121,  122;  also  Bull.  No. 

156,  1898,  pp.  303,  304. 
Mechanical  Injuries,  e^c  — Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92, 1898,  pp.  189, 190. 
BoatUte,  —  G&.  Agr.  Exp.  Sta.,  Bull.  No.  42,  1898,  p.  221.    Maryland  Agr.  Exp. 

Sta.,  Bull.  No.  42,  1896,  pp.  160-162.    Oklahoma  Agr.  Exp.  Sta.,  Bull.  No. 

20,  1896,  p.  21.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  1,  1891.    U.  S. 

Dept.  Agr.,  Fanners'  Bull.  No.  17,   pp.  13-17.    U.  S.  Dept.  Ag^.,  Joum. 

Mycol.,  Vol.  VI.,  pp.  143-148.    U.  S.  Dept.  Agr.,  Joum.  Mycol.,  Vol.  VII., 

1894,  pp.  226-232. 
Twig  Diseases,— Oum-floiD.  — Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92, 1898,  pp.  19^ 

206. 
Tung  Spots.— Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92,  1898,  p.  208. 
Tellovja.  —  Coim.  (State)  Agr.  Exp.  Sta.,  Bull.  No.  Ill,  1892,  pp.  7,  8;  also  Bull. 

No.  115.     Delaware  Agr.  Exp.  Sta.,  Kept.  1893,  pp.  152,  153;  also  Kept. 

1897,  pp.  168-173.    Ga.  Agr.  Exp.  Sta.,  Bull.  No.  42,  1898,  p.  220.    Maryland 

Agr.  Exp.  Sta.,  Bull.  No.  42,  1896,  pp.  157-160.    Mass.  Bull.  Bussey  Inst. 

(Harvard  Univ.),  Vol.  III.,  Pt.  1,  1901.    Mass.  Hatch  Exp.  Sta.,  Bull.  No. 

8,  1890,  pp.  6-12.    Mich.  Agr.  Exp.  Sta.,  Bull.  No.  103,  1894,  pp.  46-53.    N.J. 

Agr.  Exp.  Sta.,  Rept.  1898,  pp.  357-359;  also  Kept.  1899,  pp.  417,  418.    N.  Y. 

(Comell  Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  25,  1890,  pp.  178-180;  also  Bull. 

No.  75,  1894,  pp.  392-408.    No.  Car.  Agr.  Exp.  Sta.,  Bull.  No.  92,  1893,  pp. 

101,  102,  112;  also  Bull.  No.  120,  1895,  pp.  300,  301.    Ohio  Agr.  Exp.  Sta., 

Bull.  No.  104,  1899,  pp.  212-216;  also  Bull.  No.  92,  1898,  pp.  190-199.    Pa. 

Agr.  Exp.  Sta.,  Bull.  No.  37,  1896,  pp.  21-23.    U.  S.  Dept.  Agr.,  Div.  Veg. 

Path.,  Bull.  No.  4,  1893.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  1, 

1891.    U.  S.  Dept.  Agr.,  Farmers'  Bull.  No.  17,  1894.    U.  8.  Dept.  Agr.,  Sec. 

Veg.  Path.,  Bull.  No.  9,  1888.    W.  Va.  Agr.  Exp.  Sta.,  Bull.  No.  66,  1900, 

pp.  214,  215. 

Pear  {Pirus  oommuniSf  L.). 

Frost  Ir\juries.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1898,  pp.  15-18  (tree  trunk). 

See  Plum  and  Peach.    Conn.  (State)  Agr.  Exp.  Sta.,  19th  Rept.  1895,  p. 

190  (on  fruit) .    Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  p.  100  (on  fruit) .    See 

Apple. 

Plum  {Prunxis,  spp.) . 

Frost-cracks  and  Sun-scald. —  Cal.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1898,  pp.  15-18. 

Del.  Agr.  Exp.  Sta.,  Bull.  No.  57,  1902,  pp.  13-15. 
Gummosis.  — Ohio  Agr.  Exp.  Sta.,  Bull.  No.  70, 1897,  pp.  121,  122.    Oregon  Agr. 

Exp.  Sta.,  Bull.  No.  45,  1897,  pp.  68-72. 
Yellows.  —  Consult  Peach  literature.    Mass.  Hatch  Exp.  Sta.,  Rept.  1903,  p.  35. 

Potato  {Solanum  tuberosum,  L.) . 

Arsenical  Poisoning. — Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  pp.  97,  98;  also 
Bull.  No.  72,  1899,  pp.  9,  10. 
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Internal  Brown  i?o«.— Minn.  Agr.  Exp.  Sta.,  Bull.  No.  39,  1894,  pp.  212,  213. 

Minn.  Agr.  Exp.  Sta.,  Bull.  No.  45,  1895,  p.  310.    N.  Y.  (Geneya)  Agr.  Exp. 

Sta.,  Bull.  No.  101,  pp.  78-83;  also  Kept.  1896,  pp.  604-509. 
Pimply  Potatoes. ^^.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  101, 1896,  pp.  84, 

86 ;  also  Rept.  1896,  p.  611. 
Stemrblight.  —  :S,  Y.  ((Joneva)  Agr.  Exp.  Sta.,  Bull.  No.  101,  1896,  pp.  83,  »4; 

also  Bull.  No.  138,  1897,  pp.  632-634. 
Sun^eald.^yt.  Agr.  Exp.  Sto.,  Bull.  No.  72,  1899,  pp.  12, 13. 
2Tp-6urn.  — U.  S.  Dept.  Agr.,  Farmers'  Bull.  No.  91,  p.  10.    Vt.  Agr.  Exp.  Sta., 

Bull.  No.  49,  1896,  pp.  98,  99;  also  Bull.  No.  72, 1899,  pp.  10-12. 

QuiNCB  {Pints  Cydonia). 

Frost-blisters  (Leaves),— N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902, 
pp.  224,  226. 

Baspbb&rt  (RubtUt  spp.) . 

Yellows,—-^,  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  226, 1902,  pp.  362-i364. 

RiCB  (Oryza  sativat  L.). 
Blast. -^8.  C.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1899,  pp.  3-7. 

RosB  (Rosa,  spp.) . 

Bronzing  of  Leaves,  —  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  166-169.    N.  J. 
Agr.  Exp.  Sta.,  Rept.  1891,  pp.  303,  304. 

Tobacco  (Nicotiana  Tabacum^  L.) . 

Mosaic  Disease,  *'  Calico  "  or  Mottled  Top.  —  Conn.  (State)  Agr.  Exp.  Sta.,  Rept. 

1898,  pp.  242-260;  also  Rept.  1899,  pp.  252-261.    U.  S.  Dept.  Agr.,  Bean. 
Plant  Indus.,  Bull.  No.  18,  1902. 

Spotting»  —  Comi.  (State)  Agr.  Exp.  Sta.,  Rept.  1896,  pp.  264-260;  also,  Rept. 

1899,  pp.  262-261. 

Tomato  (Lycopersicum  esculentum,  Mill.) . 

Dropping  of  Buds.  — FIa,  Agr.  Exp.  Sta.,  Bull.  No.  21,  1803,  pp.  37,  38;  also 

Bull.  No.  47,  1898,  pp.  148-161. 
Hollov)  Stem.  —  FlA.  Agr.  Exp.  Sta.,  Bull.  No.  47,  1898,  pp.  161-153. 
CBctema.  — Fla.  Agr.  Exp.  Sta.,  Bull.  No.  47,  1898,  pp.  146-148.    N.  Y.  (Cornell 

Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  63,  1893.    Vt.  Agr.  Exp.  Sta.,  6th  Rept. 

1892,  p.  88. 

MiSCKLLANBOUS. 

Arsenical  Injuries,  —  Cal.  Agr.  Exp.  Sta.,  Bull.  No.  161, 1903. 
Lichens,  Mosses,  etc.  —  Fla.  Agr.  Exp.  Sta.,  Bull.  No.  63,  1900,  pp.  169-173. 
Shade  Trees.  —  Mechanical  injuries,  etc.:   Conn.  (State)  Agr.  Exp.  Sta.,  Bull. 
No.  131,  1900;  also  24th  Rept.  1900,  pp.  330-361.     N.  Y.  (Cornell  Univ.) 
Agr.  Exp.  Sta.,  Bull.  No.  205,  1902. 
Leaf-scorch  or  wilt:  Vt.  Agr.  Exp.  Sta.,  13th  Rept.  1899-1900,  pp.  281,  282. 
Mass.  Hatch  Exp.  Sta.,  Rept.  1897,  pp.  81,  82.    N.  Y.  (Geneva)  Agr.  Exp. 
Sta.,  Bull.  No.  162,  1899,  pp.  177,  178. 
Illuminating  gas,  steam,  etc. :  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  163-167. 
Loss  of  foliage:  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  153,  154. 
Current  ele<*tricity,  lightning:  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  91,  1903. 
Sunstroke :  Kentucky  Agr.  Exp.  Sta.,  Bull.  No.  47, 1893,  pp.  6-8. 
Smoke  and  Atmospfieric  Gases.  —  Pa.  State  Coll.  Publication  (Prof.  Buckhout) , 
1900  (effects  on  trees).    Utah  Agr.  Exp.  Sta.,  Bull.  No.  88,  1903  (effects  on 
crops). 
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REPORT  OP  THE  METEOROLOGIST. 


J.    E.   OSTRANDEB. 


At  the  beginning  of  the  year  a  change  was  made  in  the 
times  of  observation,  from  7  a.m.,  2  p.m.  and  9  p.m.  to  8  a.m. 
and  8  p.m.  This  was  done  in  order  to  make  them  s3rnchro- 
nous  with  those  of  the  United  States  Weather  Bureau,  this 
station  being  one  of  the  voluntary  stations  of  that  service. 
This  change  has  made  no  appreciable  difference  in  the  daily 
means  compared  with  those  of  previous  years,  excepting 
those  of  relative  humidity,  where  the  omission  of  the  obser- 
vation near  midday  seems  to  have  resulted  in  a  higher  mean. 
The  effect,  however,  can  be  more  definitely  determined  after 
the  change  has  been  in  operation  for  a  number  of  years. 

As  in  previous  years,  much  of  the  work  of  this  division 
has  been  that  of  observation  and  transcription  of  the  records 
in  permanent  form.  The  usual  bulletins  have  been  regularly 
issued  at  the  beginning  of  each  month,  containing  the  more 
important  daily  records,  together  with  the  monthly  means, 
and  remarks  on  any  unusual  features  that  occurred.  An 
annual  summary  will  be  made  a  part  of  the  December  bul- 
letin. 

The  local  forecasts  have  been  regularly  received  from  the 
Boston  office  of  the  United  States  Weather  Bureau,  and  the 
signals  displayed  from  the  flag-staff  on  the  tower.  This 
station  is  furnishing  the  weekly  reports  for  the  * '  snow  and 
ice  "  bulletin,  as  has  been  done  the  last  few  years. 

In  addition  to  furnishing  the  section  director  of  the  Weather 
Bureau  with  the  voluntary  observers'  reports,  as  well  as  our 
printed  bulletin,  at  his  request  early  in  the  year  all  the  rec- 
ords at  this  station  were  examined  and  the  data  tabulated  to 
be  used  in  a  climatological  directory  of  the  principal  stations 
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of  the  United  States.  A  phenological  record  was  also  kept 
during  the  growing  season,  and  two  copies  furnished  the 
section  director  as  requested. 

As  a  part  of  the  college  exhibit  for  the  Louisiana  Purchase 
Exposition  at  St.  Louis,  this  division  prepared  a  number  of 
charts  in  water  colors,  showing  many  of  the  meteorological 
features  of  the  station.  Photographs  of  most  of  our  self- 
recording  instruments  were  also  sent. 

Two  new  clocks  for  the  Draper  instruments  were  pur- 
chased during  the  year,  to  replace  others  that  had  become 
unreliable^ 

Mr.  F.  F.  Henshaw  retired  as  observer  upon  his  graduation 
in  June,  and  was  succeeded  by  the  assistant  observer,  Mr. 
G.  W.  Patch. 
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REPORT   OF   THE   CHEMIST. 


DIVISION   OF  FOODS  AND  FEEDING. 


J.   B.   UNDSEY. 

Chemical  Assistants :  e.  b.  Holland,  p.  h.  smith  and  e.  s.  fulton. 
Inspector  of  Feeds  and  Babcock  Machines :  albert  parsons. 
Dairy  Tester :  suhneb  r.  parker. 
In  Charge  of  Feeding  Experiments :  joseph  o.  cook. 
Stenographer:  habel  o.  smith. 


Part    I. — The  Work  of  the  Year. 

1.  Correspondence. 

2.  General  laboratory  work. 

3.  Character  of  laboratory  work. 

(a)  Water. 

(J)  Dairy  products  and  cattle  feeds. 

(c)   Chemical  investigations. 

4.  Inspection  of  concentrates. 
6.  Execution  of  the  dairy  law. 

6.  Test  of  pure-bred  cows. 

7.  Work  completed  and  in  progress. 

8.  Changes  in  staff. 

Part  II. — Experiments  in  Animal  Nutrition. 

1.  Digestion  experiments  with  sheep. 

2.  The  digestibility  of  galactan. 

3.  The  feeding  value  of  apple  pomace. 

4.  Blomo  feed  for  horses. 
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Part  I.  —  The  Work  of  the  Tear. 


J.    B.    LDn>SEY. 


1 .     Correspondence  . 

The  general  character  of  the  correspondence  has  been 
much  the  same  as  in  former  years,  and  the  amount  has  been 
approximately  4,000  letters  and  postals,  in  addition  to  some 
1,000  circulars  relative  to  adulterated  mixed  feeds. 

2.     General  Laboratory  Work. 

The  work  in  the  laboratory  has  been  of  the  same  character 
as  formerly.  The  number  of  determinations  of  butter  fat  in 
milk  has  greatly  increased. 

There  have  been  sent  in  for  examination  104  samples  of 
water,  773  of  milk,  1,779  of  cream,  2  of  butter  and  153  of 
feed  stuffs.  In  connection  with  experiments  by  this  and 
other  divisions  of  the  station,  there  have  been  analyzed,  in 
whole  or  in  part,  234  samples  of  milk  and  cream  and  530  of 
fodders  and  feed  stuffs.  There  have  also  been  collected  and 
tested  under  the  provision  of  the  feed  law  686  samples  of 
concentrated  feed  stuffs.  This  makes  a  total  of  4,261  sub- 
stances analyzed  during  the  year,  as  against  3,897  last  year 
and  3,240  in  the  previous  year.  Work  on  the  availability 
of  organic  nitrogen,  not  included  in  the  above,  has  been 
done  for  the  Association  of  Official  Agricultural  Chemists. 
In  addition,  20  candidates  have  been  examined  and  given 
certificates  to  operate  Babcock  machines,  and  2,026  pieces 
of  glassware  have  been  tested  for  accuracy,  of  which  200 
pieces,  or  9.87  per  cent.,  were  condemned. 

3.     Character  of  Laboratory  Work. 

(a)      Water. 

In  accordance  with  instructions  from  the  experiment  station 
committee,  this  department  continues  to  charge  the  sum  of 
$3  for  a  sanitary  analysis  of  water.     The  number  of  samples 
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examined  has  been  104,  which  is  considerably  less  than  when 
the  work  was  done  free  of  cost.  It  is  believed  that  this  charge 
has  held  in  check  those  who  have  heretofore  abased  the  priri- 
lege  by  sending  in  a  large  number  of  samples,  in  some  cases 
out  of  mere  curiosity. 
Instructions  for  securing  an  analysis  of  water :  — 

Those  wishing  to  secure  a  sanitary  analysis  of  water  must  first 
make  application,  whereupon  a  glass  bottle  securely  encased, 
accompanied  by  full  instructions  for  collecting  and  shipping 
the  sample,  will  be  forwarded  by  express.  The  return  express 
must  in  all  cases  be  prepaid.  Because  of  the  smallness  of  the 
sum  involved,  no  account  will  be  opened.  Bemittance  by 
check,  P.  0.  money  order,  or  money  at  the  owner's  risk,  must 
be  strictly  in  advance. 

Address  Dr.  J.  B.  Lindset, 

Hatch  Experiment  SttUion,  Amherst,  Mass. 

(6)     Dairy  Products  and  Cattle  Feeds. 

The  station  received  about  the  usual  number  of  samples 
of  milk  and  cream.  Many  samples  are  sent  by  farmers  to 
ascertain  the  quality  of  milk  produced  by  their  herd  or  by 
individual  cows,  and  this  should  meet  with  every  encourage- 
ment. Printed  circulars  are  sent  in  answer  to  inquiries, 
giving  concise  information  concerning  the  quality  of  milk 
produced  by  different  breeds,  as  well  as  full  instructions 
relative  to  the  best  methods  of  determining  the  productive 
capacity  of  the  dairy  herd.  The  station  also  tests  a  large 
number  of  samples  of  milk  and  cream  for  creameries  at  a 
charge  sufficient  to  cover  the  cost. 

About  the  usual  number  of  feed  stuffs  were  received  dur- 
ing the  year.  These  come  from  practical  feeders,  who  either 
suspect  adulteration,  or  desire  to  know  the  value  of  a  feed 
new  to  their  locality.  The  results  of  the  examination  are 
returned  promptly,  together  with  such  information  as  is 
suited  to  the  particular  case.  A  considerable  number  of 
samples  are  also  received  from  feed  dealers,  who  wish  to 
make  sure  as  to  the  intrinsic  value  of  the  materials  they  are 
offering.  It  is  believed  that  this  desire  for  information 
should  be  encouraged  as  much  as  the  limited  resources  of  the 
department  permit. 
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(c)      Chemical  Investigations. 

In  so  far  as  time  and  opportunity  permit,  the  department 
aims  to  make  a  study  of  chemical  methods  that  will  fticilitate 
the  accurate  and  rapid  determinations  of  the  different  sub- 
stances connected  with  animal  or  plant  life.  In  this  study 
of  methods  the  department  co-operates  yearly  with  the  As- 
sociation of  Official  Agricultural  Chemists. 

4.     Inspection  op  Concentrates. 

The  passage  of  the  feed  law  by  the  Legislature  of  1903 
makes  it  possible  to  give  the  attention  to  this  line  of  work 
which  its  importance  demands.  A  regular  inspector  is  now 
employed,  who  travels  through  the  State  from  six  to  eight 
months  in  the  year,  so  that  the  station  is  kept  well  informed 
regarding  the  variety  and  character  of  the  feeds  offered  for 
sale.  The  results  of  the  several  inspections  were  published 
in  Bulletins  Nos.  93  and  98,  issued  in  January  and  August. 
These  bulletins  contained  52  and  36  pages  respectively. 
It  may  be  said  that  the  major  portion  of  the  feeds  now 
offered  are  properly  branded  and  free  from  adulteration ; 
still,  some  manufacturers  and  local  dealers  continue  to  be 
careless  about  attaching  the  proper  form  of  guarantee,  and, 
while  the  station  has  not  prosecuted  any  cases  as  j'et, 
there  will  be  no  hesitation  in  doing  so  if  occasion  makes  it 
necessary, 

A  tendency  is  noted  on  the  part  of  both  manufacturers 
and  dealers  to  mix  more  or  less  oat  offal  or  other  filler  with 
standard  by-products,  thus  reducing  the  cost  of  the  article 
sufficiently  to  enable  them  to  slightly  undersell  their  com- 
petitors. The  station  is  taking  a  firm  stand  against  such 
deceptions. 

During  the  present  autumn  a  considerable  quantity  of 
wheat  mixed  feed,  bran  and  middlings,  was  found  consid- 
erably adulterated  with  ground  corn  cobs  and  wheat  screen- 
ings. The  prompt  attention  of  the  jobbers  was  called  to 
the  matter,  and  they  took  steps  immediately  to  attach  the 
proper  guarantee.  A  special  circular  relative  to  this  fraud 
was  sent  to  all  the  principal  grain  dealers  in  the  State,  as 
well  as  to  the  agiicultural  press. 


1905.]  PUBLIC   DOCUMENT  — No.  33.  41 

It  is  not  necessary  to  make  a  chemical  analysis  of  as  many 
samples  as  formerly.  More  attention  is  being  given  to  the 
work  of  careful  inspection  and  to  the  collecting  of  those 
samples  which  are  suspected  of  being  below  standard  or 
adulterated.  The  correspondence  in  connection  with  this 
police  work,  as  it  may  be  termed,  requires  a  great  deal  of 
time  and  patience.  It  is  believed  that  all  farmers  and  dairy- 
men can  now  keep  themselves  well  posted  upon  the  char- 
acter and  value  of  the  large  variety  of  feeds  offered,  if  they 
are  disposed  to  do  so.  Interested  parties  are  refen-ed  to  the 
various  feed  bulletins  for  details.  Bulletin  No.  101,  com- 
prising the  results  of  the  autumn  inspection,  is  now  in  press, 
and  will  be  issued  during  the  present  month  (December). 

5.     Execution  of  the  Dairy  Law. 

The  enforcement  of  this  law  has  been  given  the  same  care- 
ful attention  as  in  previous  years. 

Infection  of  Glassware,  — All  glassware  found  to  be  cor- 
rectly graduated  has  been  marked  *<Mass  Ex  St."  There 
were  2,026  pieces  examined,  of  which  200,  or  9.87  per  cent., 
were  condemned.  Inaccurate  graduation  of  bottles  has  been 
rather  more  noticeable  of  late  than  at  any  time  since  the 
early  days  of  the  inspection.  This  is  to  be  regretted,  and  it 
is  hoped  the  manufacturers  will  take  immediate  action  to* 
prevent  a  possible  recurrence.  Bulb  cream  bottles  (Bart- 
lett)  have  been  previously  passed  on  accuracy  of  total  gradu- 
ation, as  the  usual  charge  of  5  cents  apiece  would  not  permit 
of  additional  testing.  The  continued  use  of  these  bottles  by 
some  of  the  prominent  milk  depots  has  rendered  it  necessary 
to  test  the  three  distinct  portions  of  the  scale,  at  a  corre- 
sponding increase  in  cost. 

JEocaminatum  of  Candidates.  —  A  few  more  candidates 
than  usual  were  examined,  and  20  certificates  of  competency 
issued.  A  considerable  number  showed  very  poor  manipu- 
lation, and  lacked  a  thorough  understanding  of  the  method. 
In  case  of  failure,  applicants  are  obliged  to  wait  a  month 
before  a  second  examination  will  be  given. 

Inspection  of  Babcock  Machines.  —  The  inspection  of  ma- 
chines the  present  year  has  been  in  charge  of  Mr.  Albert 
Parsons,  who  makes  the  following  report :  — 
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The  annual  inspection  of  Babcock  machines  was  made  in 
November  of  1004.  Fifty-six  establishments  were  either  visited 
or  heard  from,  30  being  creameries  and  20  milk  depots.  Twenty- 
one,  or  one-third  the  number,  are  co-operative,  while  the  other 
35  are  proprietary,  or  managed  by  stock  companies.  Thirty-six 
machines  were  inspected.  The  number  is  4  less  than  last 
year,  due  to  the  fact  that  2  creameries  and  1  milk  depot  have 
been  discontinued,  and  1  milk  depot  does  not  use  its  tester. 
Some  machines  overheated  the  tests,  and  a  few  required  addi- 
tional steam  to  warm  them.  One  needed  slight  repairs  of  the 
steam  gauge,  but  the  others  were  in  satisfactory  condition,  and 
in  general  showed  an  improvement  over  last  year.  Steam  was 
the  motive  power  in  every  case  except  one,  where  electricity 
was  used.  All  but  5  of  the  machines  have  frames  of  cast  iron, 
which  is  taking  the  place  of  galvanized  iron  and  copper.  Of 
the  cast-iron  machines,  19  are  "Facile,"  10  ''Agos,"  and  2 
"Wizard."  The  last  named  has  only  recently  been  placed 
upon  the  market.  As  a  rule,  the  glassware  was  found  in  good 
condition,  although  in  a  few  cases  it  was  very  dirty.  In  addi- 
tion to  the  regular  inspection,  two  city  milk  inspectors  were 
visited.  Each  had  a  "Wizard"  cast-iron  machine,  one  being 
run  by  electricity  and  the  other  by  a  water  motor.  The  elec- 
trical machine  did  not  have  sufficient  power  for  the  necessary- 
speed.  The  other  was  in  good  condition,  and  a  certificate  was 
given. 

6.     Tests  of  Pure-bred  Cows. 

This  work  has  increased  to  such  an  extent  as  to  render 
necessary  the  employment  of  a  regular  tester,  Mr.  Sumner 
K.  Parker  of  the  class  of  1904  of  this  college,  who  gives  it 
his  whole  time.  The  testing  is  conducted  under  the  super- 
vision of  the  American  Guernsey  and  Jersey  cattle  clubs 
and  the  Holstein-Friesian  Association.  The  work  consists 
largely  in  determining  the  yearly  milk  and  butter  fat  yields 
of  pure-bred  cows  of  the  several  breeds.  The  inspector 
visits  the  farms  monthly,  weighs  the  milk  for  one  or  two 
days,  determines  the  butter  fat  by  the  Babcock  method,  and 
reports  his  findings  to  the  secretary  of  the  respective  clubs, 
together  with  such  other  data,  relative  to  feed,  scattered 
milkings,  etc.,  as  are  required.  These  tests  are  known  as 
**  yearly  milk  and  butter  fat  tests,"  or  '*  authenticated  but- 
ter fat  estimate  and  milk  record."     There  are   at  present 
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51  Guernsey  and  Jersey  cows  under  test,  belonging  to  F. 
Lothrop  Ames  of  North  Easton,  N.  I.  Bowditch  of  Framing- 
ham,  W.  L.  Cutting  of  Pittsfield,  R.  F.  and  A.  H.  Parker 
of  Westborough,  A.  H.  Sagendorph  of  Spencer,  C.  I.  Hood 
of  Lowell,  A.  F.  Pierce  of  Winchester,  N.  H.,  and  R.  A. 
Sibley  of  Spencer. 

In  addition,  seven-day  butter  tests  are  occasionally  called 
for  by  the  Jersey  Cattle  Club,  in  which  case  it  becomes  neces- 
sary to  weigh,  sample  and  test  not  only  the  milk  but  the  skim 
milk,  buttermilk  and  butter ;  and  the  total  fat  in  the  three 
latter,  together  with  that  in  the  test  samples,  should  balance 
the  &t  in  the  original  milk,  with  the  exception  of  small  me- 
chanical losses.  The  butter  is  analyzed  at  the  station  labora- 
tory. Seven-day  tests  are  also  made  for  the  Holstein- 
Friesian  Association,  which  simply  calls  for  the  amount  of 
milk  and  butter  &t  produced  by  the  animal  during  that 
period. 

7.     Work  completed  and  in  Progress. 

In  addition  to  Bulletins  Nos.  93  and  98,  devoted  to  the 
inspection  of  feeding  stuffs,  this  department  has  published 
during  the  year  Bulletin  No.  94,  on  distillery  and  brewery- 
by-products,  and  Bulletin  No.  99,  on  dried  molasses  beet 
pulp,  and  nutrition  of  horses.  An  experiment  has  been 
completed  on  the  use  of  dried  blood  as  a  source  of  protein 
for  milk  production,  showing  that  digestible  protein  in  this 
material  is  equal  in  feeding  value  to  a  similar  amount  in 
cotton-seed  meal.  An  experiment  has  also  been  completed 
with  Pratts  food  as  an  aid  to  milk  production.  The  results 
make  clear  that  the  claims  put  forward  by  the  manufacturers 
relative  to  the  wonderful  influence  of  this  food  in  increasing 
the  quantity  and  quality  of  milk  are  entirely  without  foun- 
dation. Bibby's  dairy  cake  has  also  been  compared  with 
gluten  feed  for  the  production  of  milk,  and,  while  the  results 
are  not  yet  entirely  tabulated,  it  is  quite  evident  that  the 
Bibby  cake  possesses  no  particular  merits  over  other  feed 
stuffs  of  a  similar  composition,  and  that  the  price  asked  is 
out  of  proportion  to  its  actual  feeding  value.  A  number  of 
experiments  have  been  in  progress  with  green  forage  crops, 
but,  as  the  results  at  present  are  only  of  a  tentative  charac- 
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ter,  they  will  not  be  published  until  it  is  possible  to  deduce 
more  definite  conclusions. 

Some  34  tons  of  corn  and  soy  beans  were  grown  together 
the  past  season  on  a  little  less  than  3  acres  of  land,  and  the 
fodder  ensiled.  The  silo  has  been  recently  opened,  the 
silage  appears  in  good  condition  and  is  readily  eaten.  It 
was  not  found  possible  to  cut  this  mixture  satisfactorily  with 
a  corn  harvester,  and  the  writer  is  forced  to  the  conclusion 
that,  until  this  can  be  accomplished,  it  will  be  doubtful 
economy  to  attempt  to  grow  it  to  any  extent  for  silage  pur- 
poses. It  is  believed  that  the  value  of  the  extra  protein 
obtained  is  more  than  offset  by  the  increased  cost  of  harvest- 
ing the  crop. 

Experiments  are  in  progress  relative  to  the  value  of 
molasses  and  molasses  feeds  as  food  for  dairy  stock  and 
horses,  and  will  occupy  a  considerable  portion  of  the  winter 
months.  Attention  is  called  to  the  several  completed  ex- 
periments published  in  Part  II.  of  this  report. 

8.     Changes  in  Staff. 

Mr.  W.  E.  Tottingham,  employed  in  this  department  as 
assistant  chemist  for  a  year,  resigned  September  1  to  con- 
tinue his  studies  in  the  chemical  department  of  the  college. 
His  work  was  very  satisfactory.  Mr.  E.  S.  Fulton  of  the 
class  of  1904  of  the  college  succeeded  Mr.  Tottingham.  Mr. 
S.  R.  Parker,  another  graduate  of  the  class  of  1904,  began 
his  duties  August  1  as  dairy  tester.  He  is  kept  constantly 
employed  in  this  line  of  work. 
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Pakt  IL  —  Experiments  in  Animal  Nutrition. 


1.     Digestion  Experiments  with  Sheep. 


J.    B.    LINDSEY.* 


This  station  has  given  considerable  time  and  study  to  the 
digestibility  of  coarse  and  concentrated  cattle  feeds.  The 
first  experiments  were  made  in  the  autumn  and  winter  of 
1892-93,  and  the  results  published,  together  with  a  descrip- 
tion of  the  method  employed,  in  the  eleventh  report  of  the 
Massachusetts  State  Experiment  Station.  The  results  of 
further  experiments  were  published  in  the  twelfth  report. 
A  summary  of  all  experiments  made  between  1894  and  1902 
will  be  found  in  the  fifteenth  report  of  the  Hatch  Experi- 
ment Station,  pp.  82-101.  Experiments  made  during  1902 
appeared  in  the  sixteenth  report  of  this  station. 

The  experiments  here  described  were  made  during  the 
autumn  of  1903  and  winter  and  spring  of  1904.  The  full 
data  are  here  presented,  with  the  exception  of  the  daily  pro- 
duction of  manure  and  the  daily  water  consumption,  in  which 
cases,  to  economize  space,  only  averages  are  presented. 

The  period  extended  over  fourteen  days,  the  first  seven  of 
which  were  preliminary,  collection  of  faeces  being  made 
during  the  last  seven.  Ten  grams  of  salt  were  fed  each 
sheep  daily,  in  addition  to  the  regular  ration.  Water  was 
before  the  animals  at  all  times. 

Two  lots  of  sheep,  grade  Southdown  wethers,  were  em- 
ployed in  the  several  trials,  known  as  the  old  and  the  young 
sheep.  The  former  were  five  to  six  years  of  age,  and  had 
been  used  by  the  station  for  a  number  of  years ;  the  latter 
were  dropped  in  1902,  and  were  emi)loyed  for  the  first  time 
during  the  autumn  and  winter  of  1903-04. 

t  With  E.  B.  Holland,  P.  H.  Smith,  W.  £.  Tottingham  and  J.  G.  Cook. 
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The  digestion  coefficients  for  the  digestion  hay,  used  in 
calculating  the  results  of  the  several  experiments  with  the 
old  sheep,  were  those  obtained  with  Sheep  II.  and  HI., 
Sheep  I.  having  been  disposed  of  before  the  digestibility  of 
the  hay  was  determined. 

The  individual  coefficients  were  used  for  the  young  sheep, 

being  obtained  from  the  average  of  the  two  trials  in  the 

case  of  Sheep  I.  and  H.,  and  that  of  the  single  trial  for 

Sheep  m. 

Hay  Coefficients  used  {Per  Cent.). 


Old  Sheep. 

YouMO  Sheep. 

■ 

I. 

n. 

III. 

Dry  matter,     . 

68.60 

49.89 

64.84 

61.68 

Ash 

».00 

13.86 

22.60 

16.66 

Protein 

4tt.60 

87.87 

87.72 

86.66 

Fiber,       .... 

61.00 

49.96 

66.86 

68.18 

Extract  matter,      . 

64.00 

66.29 

69.77 

67.02 

Fat, 

46.60 

88.64 

44.19 

36.97 

In  calculating  the  digestion  coefficients  when  English  hay 
was  used,  excepting  in  periods  IV.,  V.  and  XII.,  the  aver- 
age analysis  of  the  two  samples  of  hay  was  employed. 

ComposUion  of  Feed  Stuffs  {Per  Cent.). 

[Dry  matter.] 


Feeds. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat 

Soy  bean  fodder 

11.82 

20.08 

22.12 

42.56 

8.48 

Waste  soy  bean  fodder.  Sheep  II., 

8.64 

4.86 

66.47 

80.33 

.71 

Bnreka  sUage  com  fodder,    .... 

6.19 

9.34 

27.41 

66.68 

1.M 

Apple  pomace, 

8.06 

6.18 

16.10 

69.32 

6.40 

Cotton-eeed  meal  fed  with  pomace,     . 

6.96 

62.16 

6.88 

26.91 

9.10 

English  hay  fed  to  new  sheep,     . 

6.68 

6.28 

88.00 

62.27 

1.97 

Waste  English  hay,^  Sheep  HI.,  line  hay 
and  seeds. 

29.19 

6.76 

21.67 

40.26 

2.13 

English  hay  fed  to  old  sheep. 

6.36 

6.24 

31.96 

6S.16 

2.31 

Blbby's  dairy  cake, 

9.14 

28.62 

9.28 

48.06 

10.00 

Bibby's  dairy  cake  (1908),     .       .       .       . 

8.38 

21.39 

9.19 

60.42 

10.62 

Alma  dried  molasses-beet-pnlp,  . 

6.64 

9.87 

17.17 

66.74 

.68 

^  Contained  21.30  per  cent,  of  salt. 
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Composition  of  Feed  Stuffs  (Per  Cent.)  — Concluded. 

[Dry  matter.] 


Fkkds. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Annonr's  blood  meal 

8.87 

96.34 

.88 

~ 

.51 

Com  meal  fed  with  blood  meal,  . 

1.41 

9.87 

2.09 

82.25 

4.88 

Soy  bean  meal,  ooarae  gxoiind,    . 

5.78 

40.69 

4.71 

27.77 

21.10 

Hominy  teed, 

8.15 

11.66 

5.46 

70.11 

9.62 

Hominy  meal  (1908) 

3.88 

12.23 

4.97 

60.43 

9.99 

Eureka  ^lage  com  fodder  (dry), 

7.85 

9.82 

82.7U 

47.90 

1.73 

Waste  com  Btover,  Sheep  II., 

9.85 

9.16 

84.13 

45.07 

1.79 

English  hay,i 

6.46 

6.74 

82.28 

52.16 

2.86 

Waste  English  hay,  Sheep  I., 

6.94 

6.17 

82.72 

52.06 

2.12 

Waste  English  hay ,«  Sheep  II . ,    . 

14.99 

6.95 

27.41 

48.22 

2.48' 

1  Used  In  Period  XII. 


*  Contained  7.38  per  cent,  of  salt. 


Composition  of  Fmces  {Per  Cent.), 
[Dry  matter.] 
Old  Sheep  I. 


Period. 


Feeds. 


.A 

OB 
< 


I 


I 


K 

» 


£ 


II..    . 

m.,  . 

XXVI.  (1903), 
XXVUI.  (1908), 


Soy  bean  fodder, 
Enreka  silage  corn  fodder, 
Apple  pomace, . 
Bibby's  dairy  cake. 
Hominy  meal,   . 


18.65 

9.87 

9.98 

12.88 

U.31 


8.62 

8.77 

18.58 

14.93 

18.41 


88.83 
33.67 
24.88 
27.19 
28.49 


85.99 
46.28 
40.21 
41.62 
43.33 


3.01 
1.41 
6.96 
3.38 
8.46 


Old  Sheep  IL 


I.. .    . 

Soy  bean  fodder,      .... 

19.95 

9.44 

38.48 

34.05 

8.08 

II.,  .     . 

Enreka  silage  com  fodder,    . 

11.47 

9.85 

81.70 

45.30 

1.68 

ni.,  .     . 

Apple  pomace 

9.98 

17.97 

23.24 

41.07 

7.79 

v.,  .      . 

English  hay 

11.78 

8.42 

30.98 

46.08 

2.84 

VII..  .       . 

Alma  dried  molasses-ljeet-piilp,    . 

12.37 

10.80 

29.21 

44.L^ 

3.47 

IX., 

Soy  bean  meal 

12.87 

9.82 

29.60 

44.64 

3.17 

XI.,  . 

Enreka  silage  com  fodder  (dry), . 

12.73 

U.58 

26.04 

47.87 

1.78 

XXVI.  (1908), 

Bibby's  dairy  cake, 

13.89 

14.86 

26.54 

41.28 

3.48 

XXVIIl.  (1908), 

Hominy  meal,   . 

12.91 

14.22 

25.99 

48.21 

8.67 
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Composition  of  Fceces  (Per  Cent.)  — Concluded. 

[Dry  matter.] 
Old  Sheep  III, 


Period. 

FBED6. 

• 

< 

• 

1 

Extract 
Matter. 

I.,  .       . 

Soy  bean  fodder 

19.96 

9.84 

S2.18 

35.34 

8.18 

II..  .       . 

Eureka  silage  com  foddei',    . 

10.92 

9.14 

82.41 

46.88 

1.64 

III.,  .       . 

Apple  pomaoe, 

11.44 

20.82 

19.82 

40.40 

7.58 

v.,  .      . 

English  hay, 

12.15 

9.01 

29.49 

46.18 

8.17 

VII.,   .       . 

Alma  dried  molaBsee-beet-pulp,   . 

12.61 

11.21 

27.82 

46.04 

8.42 

IX..   .        . 

Soy  hean  meal 

12.02 

10.67 

26.66 

46.96 

8.79 

XI.,    . 

Eureka  silage  com  fodder  (dry). . 

12.79 

11.84 

26.27 

48.29 

1.81 

XXVI.  (1908), 

Bibby's  dairy  cake, .... 

18.98 

15.60 

34.68 

41.87 

3.98 

XXVIII.  (1908). 

Hominy  meal, 

18.06 

14.88 

24.06 

48.41 

4.60 

Young  Sheep  I. 


IV., .       .       . 

English  hay, 

11.16 

7.86 

82.61 

46.76 

2.72 

VI 

Bibby's  dairy  cake, .... 

12.62 

11.19 

80.90 

48.41 

2.66 

VllI 

Armour's  blood  meal. 

10.64 

18.08 

81.49 

42.29 

2.66 

.^•1  •               •               • 

Harshall's  hominy  feed, 

10.96 

10.81 

29.89 

46.47 

2.86 

XII 

• 

English  hay 

11.12 

8.88 

S2.64 

45.84 

2.62 

Young  Sheep  11. 


IV 

English  hay 

10.70 

8.40 

81.51 

46.74 

2.66 

VI 

Bibby's  dairy  cake, . 

12.08 

12.60 

30.29 

42.61 

2.6T 

VllI...       .        . 

Armour's  blood  meal.     . 

10.47 

15.57 

29.80 

42.23 

2.43 

JLay  •                 •                 • 

Marshall's  hominy  feed. 

10.72 

11.30 

30.06 

46.86 

2.54 

XII.. .        .        . 

English  hay. 

11.21 

9.26 

31.73 

46.34 

2.67 

Young  Sheep  III., 


XV.,       .          »          . 

English  hay, 

10.93 

7.97 

82.20 

46.40 

2.61 

V  Xa,             ... 

Bibby's  dairy  cake, .... 

12.90 

11.06 

31.80 

42.36 

S.S6 

JV'f       ... 

Marshall's  hominy  feed, 

10.62 

9.97 

30.60 

46.14 

2.67 
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Dry  Matter  Determinations  made  at  Time  of  Weighing  out  the  Different 
Foods,  and  Dry  Matter  in  Manure  excreted,  determined  from  Air- 
dry  FcBces  (Per  Cent.). 

Old  Sheep  I. 


Pkriodb. 


bo 

a 


I 


o 


^1 

"I 

Bo 


\ 

o 


1 
>93 


§ 


13  w 

at 


o 
oo 


III 


Q 

15 


x*.    .       . 

II..    .       . 

III.,    . 

XXVI.  (1903), 

XXVin.  (1908), 


87.27 


87.06 
88.82 
88.25 


28.94 


17.42 


19.88 


80.84 


80.80 


88.48 


-  91.02 

-  89.82 

-  92.28 

-  92.48 

-  92.98 


Old  Sheep  IL 

A.,        .                . 

87.27 

23.04 

- 

- 

- 

- 

- 

- 

- 

- 

96.87 

90.82 

II., 

- 

- 

17.42 

- 

- 

- 

- 

- 

- 

- 

- 

80.96 

m.. 

87.06 

- 

- 

19.88 

89.84 

- 

- 

- 

- 

- 

- 

92.00 

v..  . 

88.10 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

92.60 

VII., 

87.82 

- 

- 

- 

- 

92.62 

- 

- 

- 

- 

- 

96.55 

IX.,     . 

88.87 

— 

•» 

- 

- 

- 

86.06 

- 

- 

- 

- 

94.42 

XI., 

- 

- 

- 

- 

- 

- 

- 

40.08 

- 

- 

51.19 

96.84 

XXVI.  (1908), 

88.82 

- 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.66 

XXVIII.  (1908), 

88.25 

- 

- 

- 

- 

- 

- 

- 

- 

88.48 

- 

92.64 

Old  Sheep  III. 


I..  .    . 
II.,  .    . 

III.,  . 
v.,   .      . 

VII.,    .        . 
IX.,    . 
XI.,    . 
XXVI.  (1903). 
XXVIII.  (1903), 

87.27 

87.05 
88.10 
87.82 
88.87 

88.25 

28.94 

17.42 

19.88 

89.84 

92.62 

86.96 

40.08 

80.80 

88.48 

- 

90.77 
88.81 
91.88 
92.56 
96.60 
94.61 
98.84 
92.84 
92.91 

50 
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[Jaa, 


Dry  MaUer  Determinations,  etc.  —  Concluded. 

Toung  Sheep  I. 


Periods. 

EngllAh 
I&y. 

Blbl)y»8 
Dairy 
Cake. 

Armour's 
Blood 
Meal. 

Corn 
Heal. 

Marshall's 

Ilomlny 

Feed. 

Waste. 

Manure. 

IV.,    .      . 

VI..    .      . 

VIU.,     .       . 

X..    .      . 

XII.,     .       . 

87.90 
88.06 
87.86 
89.80 
89.77 

89.46 

88.70 

86.13 

88.63 

8B.65 

87.00 

93.36 
96.78 
93.46 
9(.06 
93.22 

Young  Sheep  II. 


IV.,      .        . 

87.90 

- 

- 

- 

- 

— 

9S.27 

VI.,     .       . 

88.06 

89.46 

- 

- 

- 

— 

98.56 

VIII.,     . 

87.86 

- 

88.70 

86.18 

- 

- 

93.33 

-A..f         •            . 

89.80 

- 

- 

- 

88.68 

- 

98.78 

XII.,     .       . 

89.77 

- 

- 

- 

- 

87.80 

SB.84 

Young  Sfieep  III. 


IV.,         .       . 

87.90 

- 

- 

- 

- 

88.60 

98.25 

VI.,        .       . 

88.06 

89.46 

- 

- 

- 

- 

94.16 

^k*l 

89.30 

- 

- 

- 

88.63 

87.80 

94.08 
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[Jan, 


■a 

1 

•i 

I 


M 


00 

9 

o 


a 


bo 

a 

a 


o 
o 


a 

oo 

Q 

O 


-a 


'a 
o 

V 
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8  SS  S 
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I    I    i    I 


£S  8 
2  S 
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■ 
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a 

97.00 
96.75 
91.25 
88.00 
91.60 

• 

8i 

a 

CO 

o 

& 
o 

• 
• 

1 

8  8  8  S  8 

•       «       •       ■       « 

31  9S   od  oS  9S 

73 

§ 
1 

• 

98.60 
95.25 
96.25 
94.00 
96.75 

s 

i 

i 

-< 

a 

English  hay 

Armour's  blood  meal, 

English  hay, 

o 
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Period  I. 
Old  Sheep  1. 


1 

• 

« 

1 

I 

|S 
IS 

i 

400  grams  English  bay,   . 
2,000  grams  807  bean  fodder,    . 

840.08 
478.80 

22.48 
66.69 

21.78 
96.90 

118.88183.97 
106.01208.73 

7.47 

16.66 

Amount  consomed, 
350.87  grams  manure  excreted, 

827.88 
819.86 

79.07 
66.24 

117.68 
27.68 

219.29387.70 
106.04  114.94 

24.13 
9.61 

Grams  digested,    .... 
Minns  bay  digested,   . 

608.62 
204.21 

10.88 
4.96 

90.16 
9.26 

m.25 
60.16 

272.76 
117.74 

14.62 
8.47 

Soy  bean  fodder  digested,  . 
Per  cent,  digested. 

304.81 
68.66 

14.88 
26.29 

80.88 
84.86 

42.09 
89.74 

166.02 
76.09 

11.06 
66.88 

Old  Sheep  IL 


s,000  grams  soy  bean  fodder  fed, 
Minns  88  grams  waste, 

478.80 
84.69 

66.69 
3.00 

96.90 
1.69 

106.91 
19.24 

206.78 
10.62 

16.66 
.26 

Soy  bean  fodder  consumed, 
400  grams  English  hay, 

444.11 
849.08 

63.69 

22.48 

94.22 
21.78 

86.67 
118.88 

198.21 
188.97 

16.41 

7.47 

Amount  consumed, 
8tt.50  grams  manure  excreted. 

773.19 
311.14 

76.07 
62.07 

116.00 
29.87 

200.06 
104.17 

877.18 
106.94 

28.88 
9.68 

Grams  digested,    . 
Minus  hay  digested,    . 

482.06 
204.21 

14.00 
4.96 

86.63 
9.26 

96.88 
69.16 

271.24 
117.74 

14.30 
8.47 

Soy  bean  dlgrested, 
Per  cent,  digested. 

277.84 
62.61 

9.06 
16.89 

77.37 
82.12 

26.72 
80.83 

168.50 
79.46 

10.88 
06.00 

Old  Sheep  TIL 


Amount  consumed  same  as  for  Sheep  T., 
S46.71  grams  manure  excreted, 

827.88 
314.71 

79.07 
62.82 

117.68 
29.39 

219.29 
101.27 

387.70 
111.22 

24.LS 
10.01 

Grams  digested, 

Minus  hay  digested, 

613.17 
204.21 

16.26 
4.96 

88.29 
9.26 

118.02 
69.16 

276.48 
117.74 

14.12 
8.47 

Soy  bean  fodder  digested,  . 

Per  cent,  digested, 

308.96 
64.6S 

11.30 
19.97 

79.03 
82.41 

48.86 
46.13 

158.74 
77.92 

10.66 
63.03 

Average  per  cent,  three  sheep  digested,  . 

63.53 

21.05 

82.96 

38.90 

77.82 

65.42 
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[Jan. 


Period  IF. 
Old  Sheep  I. 


• 

1 
1 

• 

a 

1 

1 

NItrogen.free 
Extract. 

t 

8,400  grams  EarekA  silage  corn 

286.29  grams  manure  excreted,        .... 

602.28 
211.84 

36.66 
20.86 

66.82 
18.63 

162.34328.83 
71.16  97.81 

9.12 
2.98 

Grams  digested, 

Percent,  digested, 

380.94 
64.82 

16.80 
43.10 

36.79 
66.50 

91.18 
66.17 

231.03 
70.26 

6.14 
67.32 

Old  Sheep  II. 


3)400  grams  Eureka  silage  corn, 
207.01  grams  manure  excreted, 

Grams  digested,    . 

Per  cent,  digested. 


602.28 
186.16 


406.12 
68.67 


36.66 
21.36 


16.31 

41.761 


66.32 

18.34 


36.98 
66.85 


162. 
69.01 


34  328 


.83 
84.33 


108.83244.50 
68.66  74.36 


9.12 
8.13 


5.90 
66.68 


Old  Sheep  III. 


8,400  grams  Eureka  silage  com,       .... 
217.69  grams  manure  excreted,        .... 

592.28 
196.51 

36.66 
21.86 

66.82 

17.87 

162.84 
68.36 

828.88 
89.72 

9.12 
S.21 

Grams  digested, 

Per  cent,  digested 

396.77 
66.99 

16.81 
41.76 

37.46 
67.70 

96.96 
60.97 

239.11 
72.72 

6.91 
64.80 

Average  per  cent,  three  sheep  digested,  . 

68.63 

42.21 

67.01 

80.26 

72.44 

65.98 
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Period  III. 
Old  Sheep  I. 


i 

• 

•3 

< 

1 

1 

Nltroge 
Extra 

«1 


260  gnms  English  hay, 
ISO  grams  cotton-seed  meal, 
2,000  grams  apple  pomace. 

Amount  consumed, 
272.89  grams  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Minus  cotton-seed  meal  digested, 
Apple  pomace  digested. 
Per  cent,  digested. 


217.63 

14.08 

13.68 

70.69 

114.68 

134.01 

9.31 

60.90 

7.88 

34.78 

396.00 

12.10 

20.86 

68.86274.92 

748.24 

36.43 

108.88 

148.42 

424.38 

261.82 

26.01 

46.06 

61.39 

101.86 

496.42 

10.42 

67.17 

81.06 

828.07 

127.81 

8.08 

6.77 

43.12 

78.40 

309.11 

7.34 

61.40 

87.91 

240.67 

101.86 

2.23 

61.61 

2.68 

28.22 

267.26 

6.11 

- 

36.39 

227.46 

67.39 

42.28 

- 

66.43 

82.73 

4.66 
12.19 
26.38 
42.28 
17. .W 
24.73 

2.17 
22.66 
11.34 
11.22 
44.21 


Old  Sheep  IL 


Amount  consumed  as  above, 

246.76  grams  manure  excreted, 

748.24 
227.02 

36.48 
22.64 

103.83 
40.80 

142.42 
62.76 

424.33 
93.24 

42.83 

17.68 

Grams  digested, 

Minus  hay  and  cotton-seed  meal  digested,     . 

621.22 
229.16 

12.89 
6.81 

68.08 
67.28 

89.66 
46.64 

331.09 
96.62 

24.66 
13.61 

Applo  pomace  digested, 

Per  cent,  digested, 

292.06 
78.64 

7.68 
62.64 

- 

44.02 
68.94 

236.47 
86.66 

11.04 
43.60 

Old  Sheep  III. 


Amount  consumed  as  above, 

8B0.46  grams  manure  excreted,        .... 

748.24 
838.89 

36.43 
27.27 

108.88 
49.63 

142.42 

47.26 

424.88 
96.81 

42.28 
17.98 

Grams  digested, 

Minus  hay  and  cotton-seed  meal  digested,    . 

609.85 
229.16 

8.16 
6.81 

64.20 
67.28 

96.17 
46.64 

328.02 
96.62 

24.30 
13.51 

Apple  pomace  digested, 

Per  cent,  digested 

280.69 
70.77 

2.86 
28.66 

^ 

49.63 
77.67 

282.40 
84.63 

10.79 
42.61 

70.60 

42.81 

- 

67.31 

84.80 

48.41 

56 
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[Jan. 


Period  IV, 
Young  Sheep  L 


i 


a 


T. 

a  o 


•A 


& 


850  grams  English  hay. 
Minus  85.86  grams  waste,  . 

Amount  consumed, 
397.61  grams  manure  excreted. 

Grams  digested,    . 

Per  cent,  digested. 


747.16 
81.07 


48.79 
2.03 


46.55 
1.94 


716.06 
371.21 


46.76 
41.48 


44.61 
29.18120 


344.87 
48.16 


5.88 
11.40 


16.48 
84.60 


246.661390 
10.26 


236.31 
.68 


115.631204 
48.96 


.54 
16.24 


874.80 
169.88 


47 
54.68 


14.72 
.61 


14.11 
10.10 


4.01 
28.42 


Young  Sheep  II. 


850  grams  English  hay, 
374.71  grams  manure  excreted, 

Grams  dlgebted,    . 

Per  cent,  digested, 


747.15 
349.49 


397.66 
58.22 


48.79 
37.40 


11.39 
23.34 


46.65 
29.36 


17.191136 
86.93 


246.661890 
110.12 


.44 

56.34 


.54 
163.35 


227.19 
58.17 


14.72 
9.S6 


5.46 
S7.09 


Young  Sheep  III. 


860  grams  English  hay 

Minus  56.29  grams  waste 

747.15 
39.16 

48.79 
3.89 

46.55 
8.37 

246.56 
10.80 

390.54 
20.06 

14.73 
1.06 

Amount  consumed, 

368.01  grams  manure  excreted,        .... 

707.99 
343.17 

44.90 
37.47 

43.18 
27.35 
15.83 
36.06 

285.76 
110.50 

370.49 
169.28 

18.66 
8.61 

Grams  digested, 

Per  cent,  digested, 

364.82 
51.68 

7.43 
16.66 

125.26 

211.26 
57.02 

5.05 
36.fl7 

Average  per  cent,  three  sheep  digested, . 

50.97 

17.10 

36.06 

52.47 

66.61 

H.16 
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Period  V. 
Old  Sheep  II. 


^ 

^ 


2 


i 


as 


900  grams  EngUab  hay, 
369.38  grama  manure  excreted. 

Grama  digested,    . 

Percent  digested, 


792.90 
811.08 


4.51.221 
66.91 


50.86 
40.25 


10.10 
20.06 


49.48258 
28.77 


20.71 
41.861 


106.68 


4S1.48 
157.28 


147.65 
68.28 


264.16 

62.68 


18.32 
9.70 


8.62 
47.06 


Old  Sheep  III. 


900  grama  BngUah  hay, 

339.15  grama  manure  excreted,        .... 

792.90 

313.92 

478.98 

60.41 

60.86 
88.14 

49.48 

28.28 

268.38 

92.68 

421.48 
144.97 

18.82 
9.95 

Grams  digeated, 

Per  cent,  digested, 

12.21 
24.26 

31.20 
42.85 

160.76 
68.46 

276.46 
65.60 

8.87 
45.69 

56.68 

22.16 

41.86 

60.67 

84.14 

46.37 

58 
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[Jan. 


Period  VI. 
Toung  Sheep  L 


IT 


.a 


u 


En 


flOO  graiuB  BngllBh  hay, 

200  grams  Bibby'a  dairy  cake, . 

Amount  consumed, 
824.71  grams  manure  excreted, 

Grams  digested,    . 
Minus  hay  digested,    . 

Blbby'B  dairy  cake  digested. 

Per  cent,  digested, 


707.20 
904.51 


S88.80 
178.90 


402.60 
.67 


189.12 
77.76 


84.02 
16.36 


60.87 
88.48 


11.94 
4.72 


7.22 
44.16 


82.97 
42.06 


76.05 
84.07 


40.98 
12.» 


28.66 
68.11 


171. 
16.60 


50278 


188.19 
91.96 


864.89 
182.19 


96. 
85.76 


10.47 
68.07 


19.41 

86.98 


28282 


.20 
166.72 


76.48 
87.79 


11.81 
17.89 


29.20 
7.88 


21.84 

4.se 


16.98 
M.91 


Young  Sheep  II» 


Amount  consumed  as  above,    . 
%6.20  grams  manure  excreted, 

Grams  digested,    . 
Minus  hay  digested,    . 

Blbby'B  dairy  cake  digested. 

Per  cent,  digested. 


707.20 
304.22 


402.98 
287.06 


116.90 
64.78 


60.87 
36.00 


18.77 
7.60 


6.06 
87.19 


75.06|  188.191864.88 
88.08  92.15129.63 


87.02 
12.44 


24.58 

68.41 


96.04 
96.83166 


.21 
1.27 


284.76 
.41 


68.35 
79.60 


29.20 


21.38 
6.00 


16.88 
91.66 


Young  Sheep  III. 

Amount  consumed  as  above, 

707.20 

60.87 

76.06 

188.19 

864.89 

29.20 

829.87  grams  manure  excreted,        .... 

810.61 

40.07 

84.42 

07.22 

181.57 

7.33 

Grams  digested, 

806.60 

10.80 

40.63 

90.97 

232.82 

21.87 

Minus  hay  digested, 

272.28 

6.68 

12.00 

01.17 

168.76 

4.18 

Blbby'B  dairy  cake  digested,     .... 

24.38 

4.67 

28.64 

.80 

74.07 

17.69 

Per  cent,  digested, 

69.61 

28.66 

67.82 

- 

86.15 

vP.OP 

Average  per  cent,  three  sheep  digested,  . 

70.68 

88.M 

84.78 

32.17 

84.48 

96.12 
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Period  VII. 
Old  Sheep  IL 


• 

1 

Ash. 

• 

1 

1 

Nltrogen.free 
Extract. 

t 

000  grams  English  hay, 
800  grains  beet  palp,    . 

026.92 
277.86 

88.98 
16.67 

82.88 
27.42 

171.14 
47.71 

277.69  11.28 
186.44     1.61 

Amount  consumed, 
271.84  grams  manure  excreted, 

804.78 
268.84 

49.60 
31.40 

60.80 
27.41 
82.80 
13.97 

218.86 
74.16 

468.18 
112.07 

12.89 
8.81 

Grams  digested,    . 
Minus  hay  digested,    . 

660.94 
806.26 

18.20 
7.46 

144.70861.06 
104.40 177.72 

4.06 
6.25 

Beet  pulp  digested, 
Per  cent,  digested. 

241.69 
86.96 

10.74 
68.64 

18.92 
60.00 

40.80 
84.47 

178.84 
96.47 

- 

Old  Sheep  III. 


Amoimt  consumed  as  above,    . 
286.94  gntms  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Beet  pulp  digested, 

Per  cent,  digested. 

Average  per  cent,  two  sheep  digested, 


804.78 
268.68 


686.20 
806.25 


227.95 
82.04 


84.51 


49.60 
88.60 


16.00 
7.46 


8.64 
64.501 


61.52 


60.80 
80.11 


80.19 
13.97 


16.22 
69.16 


M.08 


218.86 
74.72 


144.13842 
104.40 


80.781164 
88.27 


88.87 


468.13 
120.97 


.16 
177.72 


.44 

88.68 


91.08 


12.89 
9.19 


8.70 
5.26 


60 


HATCH  EXPERIMENT  STATION.         [Jan. 


Period  VIIL 
Young  Sheep  L 

• 

1 

< 

• 

Nltrogen.free 
Extract. 

• 

600  grams  EngllBh  hay, 

100  grama  com  meal, 

100  grams  Armour's  blood  meal 

027.10 
86.13 
88.70 

33.96 
1.21 
2.90 

32.89 

8.60 

84.48 

171.80  2n.78 
1.80  70.84 
.78      - 

u.» 

3.77 
.45 

Amount  consumed, 

878.77  grams  manure  excreted, 

701. 9S 
860.M 

38.15126.87 
87.72  38.94 

178.78348.62 
82.08|ll0.17 

15.50 
6.64 

Grams  digested 

Minus  hay  digested, 

441.43 
962.97 

10.43 
4.71 

01.96  91.76  2S8.45|    8.86 

12.29  86.57156.86;    4.85 

1 

Minus  com  meal  digested, 

178.45 
76.66 

6.T2 

79.64 
5.96 

6.18 

82.09 
66.60 

4.51 
8.43 

Blood  meal  digested, 

Per  cent,  digested, 

101.79 
lOO.-l- 

- 

73.69 

88.41 

- 

15.50 

1.06 

Young  Sheep  II. 

Amount  consumed  as  above, 

277.21  grams  manure  excreted,        

701.93 
258.72 

38.15 
27.00 

185.87 
40.28 

178.78 
75.80 

348.02 
109.26 

15.50 
6.89 

Grams  digested, 

Minus  hay  and  com  meal  digested, 

443.21 
863.09 

11.06 
7.67 

85.60 
18.86 

97.98 
95.63 

289.86 
166.08 

9.21 
4.98 

Blood  meal  digested, 

Per  cent,  digested 

80.12 
90.83 

8.89 

67.23 
79.58 

2.36 

78.83 

4.23 

Average  per  cent,  two  sheep  digested,    . 

- 

— 

84.00 

— 

— 

- 
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Period  IX. 
(MShieep  II. 


■ 

as 

• 

< 

• 

1 

&4 

1 

Nitrogen-free 
Extract. 

TOO  grams  English  hay, 
200  grams  soy  bean  meal,  . 

» 

618.60 
178.92 

89.84 
9.97 

38.50 
70.77 

200.92826.00 
8.10  48.80 

18.24 
86.70 

Amount  consumed, 
274.77  grams  manure  excreted, 

792.51 
250.44 

49.81 
88.89 

109.86 
26.48 

209.11 
76.58 

874.80 
115.81 

49.04 
8.22 

Grams  digested,    .... 
Ulnns  hay  digested,    . 

538.07 
861.88 

16.42 
8.76 

88.88 
16.40 

182.58 
122.56 

258.49 
206.64 

41.72 
6.16 

Soy  bean  meal  digested. 
Per  cent,  digested. 

171.19 
98.43 

7.66 
76.88 

67.48 
96.85 

10.02 
122.20 

49.85 
108.20 

85.56 
96.89 

Old  Sheep  IIL 


AiDonnt  consumed  as  above,    . 
306.24  grams  manure  excreted. 

Grams  digested,    . 
Minns  hay  digested,    . 

Soy  bean  meal  digested, 

Per  cent,  digested. 

Average  per  cent,  two  sheep  digested, 


792.51 
289.73 


502.78 
361.88 


140.90 
81.01 


88.72 


49.81 
84.88 


14.88 
8.76 


6.22 
62.89 


60.61 


100.86 
80.91 


78.45 
16.40 


62.05 
87.68 


91.51 


200.U874 
76.95 


132.16 
122.56208 


9.60 
104.90 


113.W 


.80 
186.06 


238.24 
.64 


20.60 
61.28 


82.M 


49.94 
10.98 


88.96 
6.16 


32.80 
89.87 


98.13 


62 


HATCH   EXPERIMENT   STATION. 


[Jan. 


Period  X. 
You7ig  Sheep  I, 


« 

1 

g 

V4      . 
J.  ♦* 

• 

< 

1 

1 

5Z5 

{14 


560  g^ms  English  hay, 
250  grams  hominy  feed, 

Amount  consumed, 
2M.01  grams  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Hominy  feed  digested. 

Per  cent,  digested, 


491.16 
221.88 


712.48 
277.89 


485.00 
244.08 


190.16 
85.87 


81.63 
6.97 


38.60 
80.46 


8.14 
4.88 


8.76 
58.96 


30.65 
25.81 


56.46 
29.99 


26.47 
11.461 


16.02 
68.19 


159. 
12.08 


58258 


171.61 
82.91 


88.70|287 
79.73 


8.97 
74.26 


.84 
155.17 


414.01 
126.18 


4.881 
146.701 


142.18 
91.68 


10.61 

21.28 

81.80 

7.91 


23.89 
4.05 


19.84 
98.19 


Younff  Sheep  II. 


Amount  consumed  as  above, 
291.64  grams  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Hominy  feed  digested. 

Per  cent,  digested, 


712.48 
278.50 


488.96 
266.89 


172.09 
77.76 


88.60 
29.82 


9.28 
7.15 


2.18 
80.66 


56. 
80.91 


46|171.61 
82.27 


25.56 
11.66 


18.99 
64.20 


89 
89.10 


34  289 


.24 
1.99 


414.01 
124.06 


.95 
164.71 


135.24 
87.16 


81.80 
6.96 


24.86 
4.64 


20.21 
94.88 


Young  Sheep  III. 


660  grams  English  hay. 
Minus  8.S6  grams  waste  hay,    . 

491.15 
7.78 

- 

- 

- 

- 

Total  hay  consumed,    . 
260  grams  hominy  feed, 

488.37 
221.38 

81.13 
6.97 

30.16 
25.81 

167.00 
12.08 

264.74 
155.17 

10.84 
21.29 

Amount  consumed, 
806.66  grams  manure  excreted, 

704.70 
290.89 

38.10 
80.84 

65.97 
28.95 

169.06 
88.86 

409.91 
188.90 

31.6^ 
7.75 

Grams  digested,    .       .       .       . 
Minus  hay  digested 

414.81 
249.08 

7.26 
5.15 

27.02 
11.06 

80.22 
88.41 

275.92 
146.25 

23.88 
3.« 

Hominy  feed  digested, 
Per  cent,  digested. 

166.23 
74.65 

2.11 
90.27 

15.96 
61.84 

^ 

180.67 
84.21 

90.06 
94.32 

Average  per  cent,  three  sheep  d 

Igest 

ed,  . 

79.42 

38.28 

5S.06|  88.1t 

87.87 

M.10 
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Period  XL 
Old  Sheep  11. 


1^  grams  Eureka  silage  com  fodder  (dry), 
Hinas  96.86  gram t  waafee,  . 

Amoant  consamed, 
168.06  grams  manure  excreted. 

Grams  digested,    . 

Per  cent,  digested, 


•3 


480.96 
49.66 


481.88 
166.83 


276.66 
68.88 


87.76 
4.88 


82.88 
19.84 


13.04 
89.66 


d 
3 

04 


i 


47.28 
4.64 


48.68 
18.06 


24.64 
67.72 


J 


CH 

B^ 
» 


157. 
16.92 


271280.88 
22.86 


140.851208 
40.58 


99.77 
71.09 


.08 
74.60 


188.48 
64.14 


8.82 
.89 


7.48 

2.77 


4.66 
62.79 


Old  Sheep  III. 


1»200  grams  Eureka  silage  com  fodder  (dry) , 
186.64  grams  manure  excreted,        .... 

480.96 
174.11 

87.76 

22.27 

47.28 
20.61 

167.27 
44.00 

280.88 
84.08 

8.82 
8.15 

Grams  digested, 

Per  cent,  digested, 

806.86 
68.80 

16.49 
41.02 

26.62 
66.86 

118.27 
72.02 

146.80 
68.60 

6.17 
62.14 

Average  per  cent  two  sheep  digested,    . 

68.84 

40.84 

57.04 

n.88 

68.82 

62.48 

64 


HATCH   EXPERIMENT   STATION. 


[Jan. 


Period  XII. 
Young  Sheep  I. 


• 

1 
1 

• 

a 

1 

1 

Nitrogen-free 
Extract. 

Fat. 

800  gnmB  English  bay, 

Klnus  48.67  grams  waste, 

718.16 
42.86 

46.88 
2.98 

48.40 
2.61 

281.82874.69  16.95 
13.8S  22.00       .90 

Amount  consumed, 

860.88  grams  manure  excreted,        .... 

675.90 
387.0i 

48.46 
36.37 

46.79 
27.41 

217.99  3.'V2.69   16.05 
106.76 148.28     8.24 

Grams  digested, 

Per  cent,  digested, 

348.86 
61.61 

7.09 
16.81 

18.88 
40.14 

111.24 
61.08 

204.31     7.81 
57.95  48.06 

Young  Sheep  11. 


800  grams  English  hav, 
Minus  82.67  grams  waste,  . 

Amount  consumed, 
831.97  grams  manure  excreted, 

Grams  digested,    . 

Per  cent,  digested. 

Average  per  cent,  two  sheep  digested, 


718.16 
26.27 


691.89 
308.20 


883.69 
56.46 


63.54 


46.39 
2.18 


44.21 
34.56 


9.66 
21.86 


19.08 


48.401281.821874 
1.90 


46.41 
28.64 


17.84 
88.60 


89.32 


r.84 


228.98860 
97.76139 


126. 
66.36 


53.89 


60 
13.79 


.80 
.48 


22221 


.87 

61.861 


59.68 


16.96 


16.1 
7.92 


8.34 
61.29 
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Period  XXVI.  {1903). 
Old  Sheep  I. 


a 


•3 


^ 


OS 


660  grams  hay,      .... 
260  grams  Bibby's  dairy  cake, . 

Total  consamed,   . 
S18.61  grams  manure  excreted. 

Amount  digested, 
Minns  hay  digested,    . 

Blbby's  dairy  cake  digested. 

Per  cent,  digested. 


677.88 
224.60 


801.83 
294.49 


507.34 
360.49 


187.85 
61.40 


44.051 
18.81 


62.86 
87.08 


24.98 
19.82 


5.11 
27.16 


69.45 
48.02 


117.47 
4.S.97 


73.50 
48.7( 


29.75 
61.96 


182.44 
20.63 


203.07878 
80.07 


123.00 
S.23 


5422 


.77 


264.94 
113.10 


.18 

122.57 


255.66 
174.86 


80.70 
71.29 


16.45 
23.84 


40.29 
9.96 


30.34 
8.88 


21.46 
90.02 


Old  Sheep  II, 


Total  consumed  as  above 

271.31  grams  manure  excreted,        .... 

801.83 
251.40 

62.86 
84.92 

117.47 
37.36 

203.07 
66.72 

878.18 
108.65 

40.29 
8.75 

Amount  digested 

Minus  hay  digested, 

560.43 
369.49 

27.94 
19.82 

80.11 
43.75 

136.35 
122.23 

274.48 
174.86 

31.54 

8.88 

Blbby's  dairy  cake  digested,     .... 
Per  cent,  digested, 

190.94 
80.59 

8.12 
43.17 

36.36 
75.72 

14.12 

68.44 

99.62 
88.01 

22.66 
95.05 

Old  Sheep  IIL 


Total  consumed  as  above, 

906.77  grams  manure  excreted,        .... 

801.88 
284.81 

62.86 
39.67 

117.47 

44.40 

203.07 
70.15 

378.13 
119.25 

40.29 
11.34 

Amount  digested, 

Minus  hay  digested 

617.02 
369.49 

28.19 
19.82 

73.07 
43.75 

132.92 
122.23 

258.88 
174.86 

28.96 
8.88 

Bibby's  dairy  cake  digested,      .... 
Per  cent,  digested, 

147.58 
65.71 

8.87 
17.92 

29.82 
61.06 

10.69 
51.82 

84.02 
74.23 

20.07 
84.19 

Average  per  cent,  three  sheep  digested,  . 

69.28 

29.42 

68.24 

60.13 

77.84 

88.75 

66 


HATCH  EXPERIMENT  STATION. 


[Jan. 


Period  XXVIII.  (1903). 
Old  Sheep  L 


S 

I 


I 
E 


I 


000  gimms  hay 

800  grams  hominy  meal,     . 

Total  consumed,   . 
S87.88  grams  manure  excreted, 

Amount  digested. 
Minus  hay  digested,   . 

Hominy  meal  digested. 

Per  cent,  digested. 


sao.ito 

266.44 


794.94 
267.16 


587.78 
888.88 


188.90 
71.16 


40.40 

8.97 


49.87 
80.22 


19.16 

18.18 


.97 
10.81 


68.70|l67.82l2l2.g0|  16.00 
82.46  18.19184.89  96.G2 


96.16 
86.88 


180.61 
76.  U 


427.28 
116.76 


00.38 
40.18 


104.40  8U 
112.10 


•68 
100.37 


20.20 
62.28 


161.16 
82.08 


41.63. 

9.84 


S8.S7 
8.15 


24.28 
91. 


Old  Sheep  IL 


Total  consumed  as  above, . 
268.46  grams  manure  excreted, 

Amount  digested, . 
Minus  hay  digested,    . 

Hominy  meal  digested. 

Per  cent,  digested. 


794.94 
242.88 


682.06 
888.88 


218.18 
80.81 


49.87 
81.86 


18.01 
18.18 


96.16 
84.64 


61.68 
40.18 


21.49 
66.20 


180.611427.28 
68.12104.96 


117. 
112.101160 


6.29J161 
40.11 


.28 

.87 


.96 

87.88 


41.61 

8.91 


88.70 

8.U 


24.55 

92.67 


Old  Sheep  IIL 


Total  consumed  as  above, . 
281.44  grams  manure  excreted. 

Amount  digested, . 
Minus  hay  digested,    . 

Hominy  meal  digested. 

Per  cent,  digested. 

Average  per  cent,  three  sheep  digested, 


794.94 
216.08 


679.91 

888.881 


241.08 
90.80 


80.78 


49.87 
28.08  82.001 


21.29 
18.18 


8.11 
84.67 


96.161180.61 4i7.28 
51.74  96.84 


64.16 
40.18 


22.74  87.48 


16.67 


24.03 
74.08126.881 


128.771888.94 
118.10 100.87 


178.67 
94.18 


41.61 
9.87 


81.74 
8.15 


28.50 

88.96 
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Summary  of  Coefficients  (^Per  Cent,) 


BUTTON. 


Sheep 
Number. 


tf 
S 

^ 


« 
< 


i 

c 


1 


Soy  bean  fodder,    . 
Average, 


•  ■ 


Boreka  sUage  com  fodder 
(xreen). 


Average,    . 


Enreka  silage  com 
(dry). 

Average,    . 


Apple  pomace. 
Average,    . 

Engllsb  hay,    . 
Average,    . 

English  hay,    • 
Average,    . 

English  hay,    . 
Average,    . 

Bibby's  dairy  cake, 

Blbby's  dairy  cake  (1906), 

Average,    .... 

Alina  dried  molasaes-beet- 1 
pulp.  I 

Average,    .... 
Armour's  blood  meal,    . 


fodder  j 


Average,    . 

Medium   green 
meal. 

Average,    . 


soy    bean 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  III., 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  III., 


Old  Sheep  n.. 
Old  Sheep  III., 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep  T. 
Young  Sheep  II. 
Young  Sheep  III. 


Young  Sheep     I. 
Young  Sheep  11. 


Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep     I. 
Young  Sheep  II. 
Young  Sheep  III. 
Old  Sbeep     I., 
Old  Sheep  II., 
Old  Sheep  III., 


Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep    I 
Young  Sheep  n 


Old  Sheep  II., 
Old  Sheep  III., 


68.66 
62.51 
64.5S 


68.58 


64.82 
68.67 
66.9e 


66.68 


68.88 

68.80 


68.84 


67.89 
78.64 
70.77 


70.60 


48.16 
6S.S2 
61.53 


50.97 


51.61 
66.46 


58,64 


66.91 
60.41 


56.66 


77.76 
64.78 
68.51 
61.40 
80.69 
65.71 


69.98 


86.96 
82.04 


84.51 


100.+ 
90.33 


96.43 
81.01 


66.72 


26.89 

16.89 
19.97 


t1.05 


48.10 
41.76 
41.76 


4f.t1 


38.66 
41.02 


40.84 


42.23 
62.64 
23.66 


41.81 


11.40 
28.84 
16.66 


17.10 


16.31 
21.85 


18.d8 


20.06 
24.25 


n.i6 


44.16 
87.19 
28.66 
27.16 
43.17 
17.92 


88.08 


68.54 
54.50 


61 .5t 


84.85 
82.12 
82.41 


66.60 
66.85 
67.70 


67.02 


57.72 
56.86 


67.04 


34.50 
86.96 
36.66 


86.06 


40.14 
88.50 


88.82 


41.86 
42.85 


42.88 


68.11 
58.41 
67.82 
61.95 
75.72 
61.06 


1.51 


60.00 
50.15 


76.88 
62.89 


66.61 


84.08 

88.41 
79.68 


89.74 
80.88 
46.18 


88.90 


66.17 
68.651 
60.97 


60.26 


71.09 
72.02 


71.56 


55.48 
68.94 
77.57 


67.81 


48.96 
66.84 
58.13 


52.47 


51.08 
66.85 


58.66 


68.28 
68.46 


60.67 


63.07 
1.27 


68.44 

61.82 


46.15 


84.47 
88.27 


68.87 


76.09 
79.45 
77.92 


77.82 


70.26 
74.85 
72.72 


72.44 


64.14 
68.60 


68.82 


82.73 
85.65 
84.53 


84.80 


54.63 
58.17 
57.02 


56.61 


67.96 
61.36 


56.66 


62.68 
65.00 


84.14 


87.79 
79.60 
86.15 
71.29 
88.01 
74.23 


66.88 
66.00 
68.98 


65.42 


67.82 
66.68 
64.80 


02.72 
62.14 


•2.48 


44.21 
48.50 
42.51 


48.41 


28.42 
87.09 
86.97 


84.16 


48.66 
61.29 


47.05 
45.69 


46.87 


94.91 
91.56 

98.88 
90.02 
95.05 
84.19 


81.16 


98.47 

88.68 


92.44 


81.06 


84.00 


95.85 
87.68 


81.51 


122.20 
104.90 


108.20 
61.28 


113.55  62.24 


96.89 
89.37 


88.18 
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Summari/  of  Coefficients  (^Per  CetU.")  —  Concluded. 


BUTTON. 

Sheep 
Number. 

■ 

1 

1 

• 

< 

• 

Nitrogen,  free 
Extract. 

i 

Marshall  hominy  feed,  .       \ 
Hominy  meal  (1908), 

Young  Sheep     I., 
Young  Sheep  II., 
Young  Sheep  III., 
Old  Sheep     I.,     . 
Old  Sheep  11.,     . 
Old  Sheep  III.,     . 

•                •                •                • 

S6.87 
77.76 
74.66 
71.16 
80.31 
90.80 

63.96 
80.56 
80.27 
10.81 

84767 

68.19  74.26  91.68 

64.20  1.99  87.16 
61.84      -      84.21 
62.28      -      82.02 
66.80  40.11   87.88 
74.06  126.88  94.18 

98.19 
94.88 
94.82 
91.88 
98.67 
W.96 

Average 

80.09 

8t.00 

88.78 

60.68 

87.86 

9t.8t 

The  Results  discussed. 

The  more  important  results  obtained  from  the  several 
digestion  experiments,  the  details  of  which  are  reported  in 
the  previous  tables,  are  discussed  as  follows  :  — 

Soy  Bean  Fodder  (Brooks  Medium  Green).  — The  yield 
of  fodder  was  light  (about  6  tons  to  the  acre),  due  to  the 
cool  summer  of  1903.  The  plants  were  quite  green,  thickly 
set  with  leaves,  well  podded  and  the  seed  fairly  well  devel- 
oped. In  common  with  other  legumes  at  a  similar  stage  of 
growth,  the  fodder  showed  a  noticeably  high  protein  per- 
centage, and  only  moderate  quantities  of  fiber  and  extract 
matter.  The  three  sheep  ate  the  fodder  readily  and  digested 
it  quite  evenly.  Sheep  11.  refused  small  quantities  of  the 
coarse  stems.    The  results  agree  fairly  well  with  those  already 

on  record.^ 

Summary  of  Experiment  {Per  Cent,), 


Number  of 
DifFerent 
Lots. 

Single 
Trials. 

1 

• 

< 

• 

• 

1 

Extract 
Matter. 

t 

Sheep     I., 

Sheep  II., 

Sheep  III 

1 
1 
1 

1 
1 
1 

63.66 
62.51 
64.53 

26.28 
16.89 
19.97 

84.35 
82.12 
82.41 

89.74 
80.83 
46.13 

76.00 
79.46 
77.92 

66.38 
66.00 
68.98 

Average, 

Average,  previous  experiments. 

Clover  for  compariBon, 
Cow  peaa  for  comparison. 

1 
5 

8 

2 

3 
12 

7 

4 

63.63 
^66.00 

66.00 
>68.00 

21.05 
28To0 

82.96 
75.00 

70.00 
76.00 

38.90 
46.00 

64.00 
60.00 

77.82 
76.00 

72.00 
81.00 

65.48 
48.00 

64.00 
69.00 

^  See  especially  Phelps*  work  In  the  reports  of  the  Storrs  Experiment  Station  for  1896 
and  1898,  and  the  summary  reported  in  Llndsey's  compilation,  fourteenth  report  of  the 
Ilntch  Experiment  Station,  p.  198. 

s  Organic  matter. 
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The  total  dry  matter  of  the  soy  bean  fodder  appears  to  be 
slightly  less  digestible  than  that  of  other  legumes,  —  clover, 
Canada  field  peas  and  cow  peas,  —  due  to  its  characteristic 
hard,  woody  stems.  Attention  is  called  to  the  fact  that  the 
digestion  coefficient  of  the  fiber  in  the  soy  beans  is  relatively 
low  (39  and  46  per  cent.),  as  compared  with  those  for  the 
clover  and  cow  peas  (54  and  60  per  cent.).  Soy  beans  will 
find  their  chief  use  in  the  farm  economy  as  a  soiling  and 
silage  crop.  This  subject  will  be  discussed  more  fully  at  a 
later  date. 

Eureka  Silage  Com,  —  This  was  a  large  southern  dent 
variety,  12  to  13  feet  tall,  which  is  held  in  high  esteem  for 
silage  purposes  by  the  farmers  of  Worcester  County.  It  is 
claimed  that  it  will  produce  several  matured  ears  to  each 
stalk  under  average  sunmier  conditions.  The  season  of 
1903  was  noticeably  cool,  and  when  the  corn  was  cut,  Sep- 
tember 12-18,  it  was  quite  gi'een,  the  kernels  just  forming. 
This  variety  is  being  further  studied  during  the  present 
season  (1904),  and  its  value  as  compared  with  the  smaller 
varieties  will  be  discussed  in  a  subsequent  report. 

The  three  sheep  showed  only  slight  variations  in  their 
ability  to  digest  the  corn.  The  following  figures  show  the 
average  results  of  all  trials  with  immature  dent  varieties,  as 
compared  with  Eureka.  The  results  are  quite  similar,  ex- 
cept that  the  fiber  in  case  of  the  Eureka  showed  a  slightly 
lower  digestibility. 


Summary  of  Experiment  (Per  Cent.). 


oa 


B 

CO 


OD 


I 


^ 

s 


Dent  com  fodder,  immatare, 
Eureka  (present  trial), 


4 
1 


U 
8 


68.00 
67.00 


42.00 


66.00 
67.00 


67.00 
60.00 


71.00 
72.00 


68.00 
66.00 


Apple  Pomace,  —  In  the  sixteenth  report  of  this  station 
(pp.  63-80)  are  given  the  results  of  a  digestion  test  with 
apple  pomace.  In  that  experiment  the  pomace  was  fed 
with  a  reasonable  quantity  of  hay.  In  the  present  trial  a 
smaller  amount  of  hay  was  fed,  and  in  addition  each  sheep 
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was  given  150  grams  of  cotton-seed  meal,  in  the  hope  of  in- 
creasing the  digestibility  of  the  protein  in  apple  pomace.^ 
For  the  sake  of  comparison,  the  coefficients  obtained  in  both 
experiments  follow :  — 

Summary  of  Experiment  {Per  Cent,). 


< 


I 


s 


s 


H 


Former  Experiment,  Hay  and  Pomace. 

OOOcp       &•!•  •  •         •         •         •         •  • 

Sheep  III 


67.29 
78.64 

70.77 


Average, 


70.60 


Preaent  Experiment^  Hayt  Cotion-aeed  Meal  and 

Pomace. 
oiieep     A»f»       •       •       •       •       •       ■       •       • 

oDeep  il.)     ••••••••• 

Sheep  III 


66.68 
71.88 
80.06 


Average, .       .       .       • 
Average,  both  trials,    . 


73.51 
71.60 


42.28 
62.64 
28.66 


42.81 


60.91 

47.201 

66.11 


64.74 

48.70 


66.48 

68.94 

77.67 


67.81 


85.82 
63.98 
84.96 


61.67 
64.40 


88.73 
86.65 
84.63 


44.21 
48.90 
4S.61 


84.80 


80.81 
88.69 
89.68 


43.41 


51.99 
89.10 

60.66 


84.48 
84.40 


47.22 
45.80 


Both  experiments  were  made  with  the  same  lot  of  sheep. 
The  sheep  digested  the  total  dry  matter  of  the  pomace  rather 
more  evenly  in  the  present  than  in  the  former  trial.  It  is 
evident  that  Sheep  I.  was  unable  to  utilize  as  much  as  the 
other  two  sheep.  It  will  be  seen  that  the  fiber,  extract 
matter  and  fat,  comprising  the  larger  part  of  the  dry  matter 
of  the  pomace,  were  digested  to  approximately  the  same 
degree  in  both  experiments.  The  protein  content  of  the 
pomace  is  small,  about  1  per  cent. ,  and  it  has  not  been  pos- 
sible by  present  methods  to  fix  its  digestibility.  It  probably 
is  digested  to  a  considerable  degree,  although  the  results  do 
not  make  it  apparent.  The  several  experiments  show  the 
pomace  to  be  as  digestible  as  the  better  grades  of  com  silage. 
Its  value  for  feeding  purposes  will  be  further  discussed  under 
a  separate  heading. 

English  Hay.  —  The  hay  used  in  the  present  series  con- 
sisted of  a  mixture  of  timothy  and  redtop,  cut  in  late  bloom, 
and  well  cured.  Two  different  analyses  of  this  hay  are  re- 
ported in  the  table  of  composition.     It  contained  rather  less 

1  In  determining  the  digestibility  of  the  apple  pomace,  average  digestion  coefficientB 
were  tal&en  for  the  cotton-seed  meal.    See  fourteenth  report  of  this  station,  p.  209. 
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protein  and  more  fiber  than  the  hay  usually  employed  by  us 
for  digestion  experiments. 

The  young  sheep  (Period  IV.)  did  not  digest  the  hay  as 
fully  as  did  the  old  sheep  (Period  Y.)  The  experiment  was 
repeated  with  two  of  the  young  sheep  in  Period  XII.,  in 
which  case  higher  coefficients  were  obtained,  though  they 
did  not  equal  those  secured  with  the  old  sheep.  The  hay 
showed  a  fair  digestibility,  and  no  extreme  variations  were 
noted  among  the  several  sheep  in  the  same  trial.  The  re- 
sults, however,  do  not  agree  as  closely  as  most  of  the  former 
experiments  with  hay  carried  out  at  this  station. 

Bibby^s  Dairy  Cakcy  made  by  J.  Bibby  &  Sons  of  Liver- 
pool, Eng.,  is  composed  principally  of  ground  cotton-seed, 
cereals  such  as  barley  and  wheat,  molasses,  fenugreek  and 
salt.  It  has  a  pleasing  taste  and  smell,  and  appears  to  be 
highly  relished  by  &xm  animals.  The  results  of  two  distinct 
trials  are  reported,  the  first  made  during  the  winter  of  1903 
with  three  old  sheep,  and  the  second  made  during  the  winter 
of  1904  with  three  young  sheep.  The  first  sample  was  pur- 
chased from  the  stock  of  a  retail  grain  dealer,  and  the  second 
was  obtained  directly  from  a  recent  importation.  Both  lots 
were  in  good  condition,  and  resembled  each  other  closely  in 
chemical  composition.  In  the  second  trial  the  cake  was  not 
relished  by  Sheep  III.,  although  he  was  induced  to  eat  it 
after  a  few  days.  The  cake,  which  was  ground  before  being 
fed,  acted  as  a  laxative,  at  first  producing  soft  faeces,  which 
gradually  hardened  as  the  period  advanced. 

Summary  of  Experiment  (^Per  Cent.^ . 


1 

• 

P 

1 

Extract 
Matter. 

i 

Sbeep     I.,  old,    ... 
Sheep  11.,  old,    . 
Sheep  III.,  old,   . 

61.40 
SO.fiO 
65.71 

27.16 
43.17 
17.98 

61.96 
75.72 
61.06 

68T44 
61.82 

71.29 
88.01 
74.28 

90.08 
95.06 
84.19 

ATerage,  three  sheep, 

Sheep     I.,  young,      . 
Sheep  II.,  yonng. 
Sheep  III.,  young,     . 

69.28 

T7.76 
64.78 
69.61 

29.42 

44.16 
87.19 
28.56 

66.24 

68.U 
68.41 
67.82 

60.18 

68.07 
1.27 

77.84 

87.79 
79.60 
86.16 

89.76 

94.91 
91.66 
96.88 

ATerage,  three  sheep. 

70.68 
69.96 

86.68 
88.02 

64.78 
66.61 

82.17 
46.16 

84.14 
80.99 

96.11 
92.48 
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Especially  wide  variations  are  noted  in  the  ease  of  the  old 
sheep.  Sheep  II.  seemed  to  have  a  strong  digestion,  while 
Sheep  I.,  judging  from  the  results,  was  slightly  out  of  con- 
dition. Such  extreme  variations  are  not  apparent  in  case 
of  the  young  sheep.  In  both  experiments  considerable  dif- 
ficulty was  experienced  in  digesting  the  crude  fiber,  due 
probably  to  the  fact  that  it  was  derived  largely  from  cotton- 
seed hulls.  The  protein  was  moderately  digestible,  while 
the  extract  matter  and  &t  yielded  fairly  high  coefficients.  In 
general  it  may  be  said  that  the  dairy  cake  was  only  moder- 
ately digested,  and  possessed  a  nutritive  value  similar  to 
standard  wheat  middlings.  An  experiment  with  Bibby*s  cake 
fed  to  four  dairy  cows  has  been  completed,  and  the  relative 
commercial  and  nutritive  value  of  this  concentrate  will  be 
more  fully  discussed  in  that  connection. 

Dried  Molasses-beet-pulp. — This  material,  manu&ctured 
by  the  Alma  Sugar  Company  of  Alma,  Mich.,  consisted  of 
beet  pulp  and  crude  molasses  dried. ^  In  appearance  it 
resembled  ordinary  black  tea.  The  analysis  showed  it  to  be 
low  in  protein  and  high  in  fiber  and  extract  matter ;  only 
traces  of  fat  were  found.  A  more  detailed  analysis  of  the 
product  showed  that  the  crude  protein  consisted  of  7.01  per 
cent,  of  true  albuminoids  and  2.90  per  cent,  of  amides;  the 
extract  matter  contained  13.80  per  cent,  of  cane  sugar  and 
1.83  per  cent,  of  dextrose.  The  pentosans  (18.40  per  cent. ) 
were  in  all  probability  largely  in  the  form  of  a  hemi-cellu- 
lose,  and  would  also  be  included  in  the  extract  matter.  The 
above  figures  are  based  on  the  material  in  its  natural  state, 
with  8.58  per  cent,  moisture.  The  results  of  the  experi- 
ment with  two  old  sheep  follow :  — 

Summary  of  Experiment  (Per  Cent,), 


1 

■ 

•s 

< 

d 

i 

s: 

Elxtract 
Matter. 

t 

Sheep  II.,    .... 
Sheep  III.,    .... 

86.96 
82.04 

68.54 
54.50 

68.00 
60.15 

84.47 
88.27 

98.47 

88.68 

- 

Average, 
Corn  meal  for  comparisoD, 

84.51 
89.00 

61.6S 

64.08 
70.00 

88.87 

91.08 
94.00 

91.00 

^  Sec  Bulletin  No.  99  for  a  description  of  the  process  and  a  fall  discussion  of  its  valae. 
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The  sheep  ate  the  material  readily  and  digested  it  without 
trouble.  From  the  high  average  digestibility  and  an  experi- 
ment with  dairy  animals  elsewhere  reported,^  it  is  believed 
the  dried  pulp  has  a  feeding  value  about  10  per  cent,  less 
than  corn  meal. 

Armour's  Blood  Mealy  especially  prepared  for  cattle  feed- 
ing, was  found  to  contain  95.24  per  cent,  of  protein  and 
only  traces  of  fat  and  fiber.  Its  mechanical  condition  was 
all  that  could  be  desired.  As  the  detailed  experiment  shows, 
it  was  fed  to  two  young  sheep  in  combination  with  hay  and 
com  meal.  In  figuring  the  digestibility  of  the  blood  the  co- 
efficients for  the  com  meal  were  taken  from  Lindsey's  com- 
pilation.^ The  two  sheep  digested  the  dry  matter  of  the 
blood  quite  thoroughly,  namely,  95.14  per  cent.  The  pro- 
tein was  not  as  thoroughly  digested,  —  83.99  per  cent.  ;  but 
this  must  be  more  apparent  than  real,  and  due  to  the  in- 
fluence of  the  other  constituents.  It  is  probable  that  the 
protein  of  the  hay  and  com  meal  was  not  quite  as  thoroughly 
digested  as  the  coefficients  call  for,  leaving  a  slight  excess 
undigested,  which  must  of  necessity  be  charged  against  the 
blood.  This  supposition  is  strengthened  by  the  fact  that 
there  is  a  small  plus  balance  of  extract  matter  and  a  minus 
balance  of  fiber,  which  show  digestible  divergences  from  the 
established  hay  and  corn  meal  coefficients.  Judging  from 
the  digestibility  of  the  dry  matter  of  the  blood,  we  may  safely 
conclude  that  the  blood  protein  must  be  quite  thoroughly 
utilized  by  farm  animals.  An  experiment  with  dried  blood 
as  a  source  of  protein  for  dairy  animals  has  been  completed, 
and  its  economic  value  will  be  discussed  when  the  results  of 
that  experiment  are  published. 

Soy  Bean  Meal  (Brooks  Medium  Green). — The  beans 
were  grown  at  the  station,  and  coarsely  ground  before  being 
fed.  They  were  of  the  usual  good  quality,  containing  40.69 
per  cent,  of  protein  and  21.10  per  cent,  fat  in  dry  matter. 
The  coefficients  obtained  in  1903  follow,  and  also  those 
secured  in  the  present  trial :  — 

^  Loco  citato. 
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Summary  of  Experiment  (Per  Cent.), 


S 

^ 


•i 


3 


I 


1^ 


P4 


Sheep   II.,  old,  1906, 
Sheep  III.,  old,  1908, 

Average, 
Sheep  II.,  old,  19(H, 
Sheep  ni.,  old,  1904, 

Average,        • 

Average,  four  trials, 

Aveiage,  two  German  trials  for  comparison, 


95.46 
87.82 


91.89 
96.48 
81.01 


89.72 

90.66 

186.00 


44.96 
41.70 


92.80 
89.84 


48.82 
76.88 
62.89 


91.07 
96.85 
87.68 


69.61 
66.47 


91.51 
91.29 
87.00 


194.62 
86.48 


140.08 

122.20106 

104.90 


113.65 
126.79 


98.04 
89.29 


91.17 
.20} 
61 


82.24 
86.71 
62.00 


95.67 
91.84 
98.51 
96.51 
89.37 


98.94 
98.23 
94.00 


1  Organic  matter. 

The  soy  bean,  in  common  with  other  concentrates  rich  in 
nitrogen,  frequently  causes  digestive  irregularities.  In  the 
present  trial  Sheep  HI.  was  not  able  to  digest  the  feed  as 
thoroughly  as  Sheep  H.  The  same  condition  was  apparent 
last  year,  although  not  quite  as  marked.  It  is  evident  that 
the  beans  are  as  a  rule  quite  thoroughly  digested,  especially 
the  protein  and  fat,  which  are  the  two  important  constitu- 
ents. The  coefficients  for  the  fiber  are,  of  course,  incorrect, 
due  probably  to  the  favorable  influence  of  the  rich  protein 
concentrate  in  increasing  the  digestibility  of  the  hay  carbo- 
hydrates. The  small  amount  of  fiber  present — about  5 
per  cent.  —  renders  a  knowledge  of  the  exact  percentage 
digestible  of  minor  importance.  The  extract  matter  was 
also  largely  digested,  —  probably  80  or  more  per  cent., — 
although  the  trials  made  thus  &r  have  not  given  sufliciently 
definite  results  to  enable  one  to  fix  any  exact  coefficient. 

Hominy  Feedy  or  Chop.  —  As  used  for  cattle  feeding,  this 
consists  of  the  hull,  germ,  some  of  the  gluten  and  soft  starch. 
The  two  samples  tested  were  of  good  average  quality.  The 
results  of  six  trials  are  presented.  Three  of  them  were  made 
with  old  sheep  in  1903,  and  three  with  young  sheep  in  1904. 
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Summary  of  ExperimetU  (_Per  Cent."). 


Dry 

Ash. 

Protein. 

Fiber. 

Extract 

Matter. 

Fat 

Slieep     I.,  old,  1906,     . 
Sheep  n.,  old,  1906,     . 
Sheep  UI.,  old,  1906,     . 

erini 
Bon, 

ents, 

• 

71.16 
80.81 
90.80 

10.81 
84.67 

68.88 
66.80 
74.06 

40.11 
126.60 

88.03 
87.88 
88.06 

91.88 
98.67 
90.96 

Average,  . 
Sheep     1.,  young,  1904, 
Sheep  n.,  young,  1904, 
Sheep  III.,  young,  l804, 

80.76 
86.87 
77.76 
74.66 

82.74 
68.96 
80.66 
80.87 

67.48 
68.19 
64.80 
61.84 

74.86 
1.90 

86.97 
91.63 
87.16 
84.84 

91.61 
96.19 
94.88 
94.88 

Average,  . 
Avenge,  both  exp 
Com  meal  for  comparii 

79.48 
80.06 
89.00 

38.86 
80.50 

68.07 
68.77 
70.00 

88.18 

87.66 
86.81 
94.00 

94.00 
98.86 
91.00 

In  the  first  trial  Sheep  I.  evidently  had  a  somewhat  weak- 
ened digestion.  This  condition  has  already  been  referred 
to,  and  this  sheep  was  dropped  during  1904.  Sheep  III. 
appeared  to  have  digested  the  hominy  quite  thoroughly, 
while  Sheep  11.  gave  results  midway  between  the  other  two. 
Just  why  the  three  sheep  should  have  shown  such  variable 
results  with  a  feed  that  is  supposed  to  be  easily  digested,  is 
not  clear.  In  the  second  trial,  with  a  different  sample  and 
with  the  young  sheep,  the  results  also  vary  more  than  one 
would  expect.  Sheep  III.  was  unable  to  digest  the  starchy 
matter  as  well  as  the  other  two,  but  made  better  use  of  the 
protein.  The  percentage  of  fiber  contained  in  the  hominy 
is  relatively  small,  and  the  results  differ  so  noticeably  that 
they  must  be  considered  worthless.  Both  lots  of  sheep 
utilized  the  starchy  matter  and  fat  to  about  the  same  degree ; 
the  young  sheep  failed  to  digest  the  protein,  as  well  as  the 
old  sheep.  The  average  results  of  the  two  experiments 
must  be  regarded  as  giving  a  fairly  good  idea  of  the  diges- 
tibility of  the  several  fodder  groups.  It  has  been  assumed 
hitiierto  that  hominy  was  as  digestible  as  corn  meal ;  but, 
in  view  of  the  results  obtained,  this  opinion  is  no  longer 
tenable.  The  total  dry  matter  of  the  hominy  seems  to  be 
about  9  per  cent,  less  digestible  than  that  of  the  com.  This 
deficiency  apparently  fells  largely  on  the  protein  and  extract 
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matter.  Coiti  meal  as  found  upon  the  market  contains  on 
an  average  14  per  cent,  of  water,  or  1,720  pounds  of  dry- 
matter  to  the  ton  ;  while  hominy  shows  9  per  cent,  of  water, 
or  1,820  pounds  of  dry  matter  to  the  ton.  Applying  the 
digestion  coefficients  for  dry  matter  obtained  in  both  cases, 
hominy  would  yield  1,456  pounds  and  com  meal  1,531  to 
the  ton,  and  would  show  the  corn  meal  to  be  about  5  per 
cent,  more  valuable  than  the  hominy.  It  is  proposed  to 
repeat  the  digestion  test  with  still  another  sample,  and  also 
to  compare  the  two  feeds  with  milch  cows.  The  fact  must 
not  be  overlooked  that  different  samples  of  both  grains, 
more  particularly  the  hominy,  are  likely  to  vary  somewhat 
in  nutritive  value,  hence  too  positive  conclusions  should  not 
be  drawn.  On  the  basis  of  our  present  knowledge,  it  may 
be  said  that  both  feeds  have  similar  nutritive  values. 

Eureka  Silage  Com  Fodder.  —  This  was  a  cured  sample  of 
the  variety  previously  described.  In  composition  it  differed 
somewhat  from  the  green  sample,  by  containing  more  ash, 
noticeably  more  fiber  and  less  extract  matter.  Whether 
this  change  was  the  result  of  sampling,  or  whether  it  was 
brought  about  by  the  curing  process,  it  is  difficult  to  say. 
In  case  of  the  green  corn,  small  lots  were  cut  every  two  or 
three  days  during  the  experiment,  each  lot  being  carefully 
sampled  and  moisture  determinations  made  immediately. 
At  the  end  of  the  trial  equal  weights  of  each  sample  were 
mixed,  and  this  mixture  held  to  represent  the  com  fed 
during  the  entire  experiment.  To  secure  as  &ir  a  sample 
as  possible  of  the  material  to  be  cured,  a  considerable  quan- 
tity was  cut  about  the  middle  of  the  digestion  trial  with  the 
green  corn,  and  placed  in  stooks  in  the  field.  The  stooks 
were  removed  to  the  barn  before  snow  came.  In  spite  of 
the  care  taken,  differences  in  the  composition  of  the  two  lots 
would  be  likely  to  occur.  At  the  time  of  feeding  the  cured 
material,  in  early  March,  it  still  contained  60  per  cent,  of 
water.  It  was  finely  cut  before  feeding,  and,  though  some- 
what mouldy  on  the  outside,  proved  to  be  in  fairly  good 
condition.  Because  of  the  unexpected  large  water  content^ 
the  sheep  did  not  receive  a  sufficient  amount  daily, — 1,200 
grams,  —  although  the  results  show  that  they  suffered  no 
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great  loss  in  live  weight  during  the  period.  Sheep  HI.  ate 
the  ration  clean,  while  Sheep  11.  refiised  a  noticeable  amount 
of  the  coarser  portions.  The  following  figures  show  the 
results  with  the  dry  fodder;  for  comparison,  the  results 
obtained  with  the  green  corn  are  also  stated  :  — 

Summary  of  Experiment  (^Pcr  Cent.). 


Dry 
Matter. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Sheep    II.,  old,  dry  fodder, 
Sheep  III.,  old,  dry  fodder, 

63.88 
63.80 

39.66 
41.02 

67.72 
56.36 

71.09 
72.02 

64.14 

63..% 

62.72 
62.14 

ATerage,  .... 
Sheep     I.,  old,  green  fodder, 
Sheep  n.,  old,  green  fodder,    , 
Sheep  ill.,  old,  green  fodder,    . 

63.84 
64.32 
68.67 
66.09 

40.34 
43.10 
41.76 
41.76 

57.04 
66.50 
66.86 
67.70 

71.56 
56.17 
63.65 
60.97 

63.82 
70.26 
74.34 
72.72 

62.43 
67.32 
65.68 
64.80 

Average 

66.63 

42.21 

67.02 

60.26 

72.44 

65.93 

The  coeflScients  obtained  are  concordant,  and  the  experi- 
ment may  be  considered  quite  satisfactory.  In  comparing 
the  results  of  the  two  experiments,  it  will  be  noticed  that 
the  dry  fodder  was  not  as  well  digested  as  the  green  material. 
This  may  be  accounted  for  partly  on  the  ground  that  the 
sheep  received  the  green  fodder  in  September,  after  having 
been  at  pasture  all  summer,  while  the  dried  material  was  fed 
in  IVIarch,  after  they  had  been  in  similar  experiments  for  six 
months ;  and  partly  because  previous  experiments  have  dem- 
onstrated that  in  case  of  very  coarse  fodders  sheep  digest 
the  green  substance  a  little  more  thoroughly  than  the  cured. 
For  some  reason  the  fiber  in  the  dry  material  was  more  fully 
digested  than  in  the  green  substance.  This  may  be  due  to 
the  fact  that  in  the  cured  fodder  some  of  the  extract  matter 
had  been  converted  into  a  hemi-cellulose,  which  resisted  the 
action  of  the  chemical  solvents,  but  yielded  to  the  influence 
of  the  digestive  fluids.  In  general,  it  may  be  said  that  the 
results  obtained  with  the  Eureka  com  compare  very  favor- 
ably with  those  obtained  by  other  experimenters  with  the 
southern  varieties  at  a  similar  stage  of  growth. 
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2.     The  Digestibility  of  Galactan. 


RBPOSTED   BT  J.   B.   UNDSEY.i 


Those  carbohydrates  that  can  be  removed  from  plants  and 
seeds  by  the  action  of  dilute  mineral  acid  and  alkali^  and 
that  are  soluble  in  F.  Schulze's  reagent,  E.  Schulze  has 
termed  hemi-celluloses.  Under  this  heading  he  has  brought 
the  mother  substances,  —  dextran,  levulan,  mannan,  galactan, 
araban  and  xylan  ;  which  yield  on  inversion  the  sugars,  — 
dextrose,  levulose,  mannose,  galactose,  arabinose  and  xylose. 
These  hemi-celluloses  are  intermixed  with  the  true  celluloses 
in  the  cell  walls  of  the  plants  and  seeds.  They  have  been 
frequently  recognized  as  reserve  material,  being  used  by  the 
embryo  during  the  si)routing  of  the  seed.  The  levulan  and 
mannan  have  not  been  found  generally  distributed,  while 
the  araban  and  xylan  (pentosans)  constitute  fully  one-third 
of  the  extract  matter  of  all  hays  and  straws,  are  quite  prom- 
inent in  the  hull  and  bran  of  most  grain  seeds,  and  are  even 
found  in  the  endosperm  and  cotyledons  of  many  seeds. 

Gralactan  was  first  extracted  from  lucerne  seeds  by  Muntz,* 
and  was  converted  into  galactose  by  boiling  with  dilute  acid. 
E.  Schulze  ^  and  his  co-workers  found  considerable  galactan 
in  the  seeds  of  the  blue  lupine,  and  as  a  result  assumed  that 
this  hemi-cellulose  might  be  very  generally  distributed  in 
agricultural  plants.     Lindsey  and  Holland  ^  determined  the 

1  This  experiment  was  carried  oat  by  Mr.  E.  S.  Fulton  of  the  clasa  of  1904  of  the  Mas* 
aachnsetts  Agricultural  College,  who  expressed  a  desire  to  undertake  work  of  tliis 
character  for  a  graduation  thesis.  The  sheep  and  apparatus  belonging  to  the  depart- 
ment  of  foods  and  feeding  were  placed  at  his  disposal.  The  digestibility  of  the  hay- 
used  had  already  been  determined.  Mr.  Fulton  assumed  charge  of  the  sheep,  and  pre. 
pared  the  feeces  for  analysis  In  the  station  laboratory.  The  analytical  work  was  done 
at  the  college  laboratory,  under  the  supervision  of  Prof.  C.  Wellington.  Mr.  Fulton  ex. 
presses  his  thanks  to  Professor  Wellington  and  also  to  Dr.  Lindsey  and  his  co-workers 
for  the  many  helps  and  suggestions  received. 

»  Bui.  Soc.  Cbem.  (2).  87,  p.  409. 

s  Zeitech.  f.  physlol.  Chem.  Bd.  14,  Heft.  3,  Zeitsch.  f.  physiol.  Chem.  Bd.  16,  Hefts.  4 
and  5. 

«  Ninth  report  of  the  Hatch  Experiment  Station,  pp.  92.86. 


1905.] 


PUBLIC  DOCUMENT  — No.  33. 


79 


percentage  of  galactan  in  a  large  number  of  hays,  straws  and 
concentrated  feeds.  The  results  of  their  work  showed  the 
presence  of  quite  small  amounts  of  galactan  in  the  non- 
leguminous  plants  and  seeds.  In  the  leguminous  plants 
from  3  to  4  per  cent,  was  found ,  while  in  leguminous  seeds 
the  amount  varied  from  1^  to  14  per  cent. 

The  method  ^  employed  was  the  one  proposed  by  ToUens 
and  his  pupils,  and  consisted  in  principle  of  oxidizing  a 
given  amount  of  the  plant  or  seed  with  a  solution  of  slightly 
diluted  nitric  acid,  and  collecting  the  resulting  mucic  acid, 
after  further  treatment  for  the  removal  of  impurities,  on  a 
tared  filter. 

No  experiments  are  on  record  relative  to  the  digestibility 
of  galactan,  hence  the  undertaking  of  this  trial.  Alsike 
clover  seed  was  selected  because  it  contained  a  noticeable 
quantity  of  galactan.  It  was  ground  reasonably  fine,  and 
fed  in  connection  with  hay,  the  digestibility  of  which  had 
been  previously  determined.  The  experiment  was  conducted 
in  the  u.sual  way,  three  young  Southdown  wethers  being  em- 
ployed, and  passed  off  without  any  disturbances. 


Tabulated  Data  of  the  Experihent. 

Composition  of  Feed  Stuffs  (^Per  Cent.), 

[Dxy  matter  a] 


Feeds. 

(jlalactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat 

Hay.* 

Clover  seed, 

Ia78 

8.07 

6.6S 
5.88 

6.23 
S4.29 

83.00 
13.12 

62.27 
41.42 

1.97 
6.89 

Composition  of  Faxes  (Per  Cent.). 
[Dry  matter.] 

Sheep. 

FF.F.D8. 

Galactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

I., 
II.,       . 

in.,     . 

Hay  and  clover  seed, 
Hay  and  clover  seed. 
Hay  and  clover  seed, 

.99 
.96 

la09 

11.67 
11.21 
U.32 

11.97 
13.11 
12.63 

29.27 
80.23 
28.94 

44.43 

42.84 
44.49 

2.76 
8.61 
2.63 

I..      . 
II.,      . 

lU.,                a 

Hay.t     .... 

Hay 

Hay^      .... 

.86 

.76 

1.07 

11.16 
10.70 
10.93 

7.86 
8.40 
7.97 

82.61 
31.61 
82.20 

45.75 
46.74 
46.40 

2.73 
2.66 
2.61 

1  Loco  eitixto. 

>  The  flgnres  for  all  constituents,  excepting  galactAQi  in  bay  and  hay  manores  were 
d«t«nBloed  In  a  preTlooa  expertment. 
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Dry  Matter  Deierminatiana  made  at  the  Time  of  weighing  out  the  Foods, 
afui  Dry  Matter  in  Manure  excreted,  estimated  from  Air-dry  Faxes 
{Per  Cent.), 


Sheep. 

Feeds. 

Hay. 

Clover  Seed. 

Manure. 

I.,  .       . 

II.,  .      . 

111.,  .       . 

Hay  and  cloTor  seed,   . 
Hay  and  clover  aeed,  . 
Hay  and  clover  seed,  . 

88.86 

91.68 

94.06 
98.70 
94.07 

I.,  .       . 
11.,  . 
III.,  .       . 

Hay, 

Hay, 

Hay, 

- 

- 

98.a6 
9S.86 
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Sheqa  I. 


Dry  Matter 
(Per  Cent.). 

Galactan  (Per 
Cent.). 

Ash  (Per 

Cent.). 

Protein   (Per 
Cent.). 

Fiber  (Per 

Cent.). 

Nitrogen- free 
Extract  (Per 
Cent.). 

Fat  (Per 

(Cent). 

600  grams  hay  fed, .... 
200  grama  doyer  seed,   . 

588.10 
188.06 

9.17 
14.77 

84.81 
10.76 

88.21 
62.77 

175.02  278.65  10.50 
24.02     76.82     9.68 

Total  consumed, 
807 .  10  grams  mannre  excreted,    . 

716.16 
288.88 

28.94 
2.86 

45.57 
88.42 

96.96 
84.57 

199.94 
84.54 

854.47 
128.88 

20.18 
7.97 

Grams  digested, 
Minns  bay  digested,! 

427.83 
265.95 

21.06 
6.00 

12.15 
4.82 

61.41 
12.41 

115.40 
87.98 

226.14 
156.85 

12.21 
4.06 

Clover  seed  digested. 
Per  cent,  digested,  . 

161.88 
S8.16 

14.18 
96.01 

7.83 
68.12 

49.00 
78.06 

27.47 
114.86 

68.20 
91.89 

8.111 
84.30 

Sheep  II. 


600  grams  hay  fed,  . 
200  grams  clover  seed,   . 

Total  consumed, 
808.00  grams  mannre  excreted, 

Grams  digested, 
Minns  hay  digested,' 

Clover  seed  digested. 

Per  cent  digested,  . 


538.10 
188.06 


716.16 
284.47 


481.69 
289.69 


142.00 
77.57 


9.17 
14.77 


23.94 
2.70 


21.24 

7.28 


18.96 
94.02 


84.81 
10.76 


45.57 
84.08 


11.54 

7.87 


8.67 
84.11 


88.21 

62.77 


96.96 
87.20 


58.69 
12.58 


46.16 
78.54 


175.92 
24.02 


190.94 
86.00 


118.94 
98.26 


15.69 
65.82 


278.66 
75.82 


854.47 
121.87 


232.60 
166.66 


66.061 
87.11 


10.50 
9.68 


20.18 
7.42 


12.76 
4.64 


8.12 
88.88 


Skeep  III. 


600  grams  hay  fed,  . 
200  grams  clover  seed,    . 

533.10 
183.06 

9.17 
14.77 

34.81 
10.76 

38.21 
62.77 

175.92 
24.02 

278.65 
75.82 

10.60 
9.68 

Total  consumed, 
321.90  grams  manure  excreted,    . 

716.16 
802.81 

28.94 
8.09 

45.57 
84.28 

95.98 
88.24 

199.94 
87.68 

864.47 
184.72 

20.18 
7.98 

Grams  digested,^ 
Minus  hay  digested. 

418.35 
274.71 

20.85 
6.56 

11.29 
5.76 

57.74 
12.17 

112.81 
98.47 

219.75 
158.89 

12.26 
3.88 

Clover  seed  digested. 
Per  cent  digested,  . 

188.64 
75.74 

14.30 
96.82 

5.68 
51.39 

45.57 
72.60 

18.84 
78.48 

eo.86 

80.27 

8.87 
86.47 

1  Used  average  coefficient  of  Sheep  I.,  Periods  IV.  and  XII. 
s  Used  average  coefficient  of  Sheep  II.,  Periods  IV.  and  XII. 
>  Used  coefficients  of  Sheep  m.,  Period  IV, 
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Sdhmart  of  the  Results. 
Composilion  of  the  Feeds  (Per  CetU.'). 


GalactaiLi 

Ash. 

Protein. 

Fiber. 

Extract 
scatter. 

Fat 

Hay 

Clover  seed,     . 

1.72 

8.07 

6.68 

6.88 

6.28 
84.29 

88.00 
18.18 

62.27 
41.48 

1.97 
6.89 

JHgestibilUy  of  the  Feeds  {Per  Cent.). 


Dry 
Matter. 

GaUustan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Hay  (all  sheep),     . 
Clover  teed.  Sheep     I., 
Clover  seed.  Sheep  11., 
Clover  seed.  Sheep  III., 

68.60 
88.16 
77.67 
76.74 

76.86 
96.01 
94.68 
96.88 

80.50 
68.12 
84.11 
61.89 

87.00 
78.06 
78.64 
72.60 

66.00 

U4.86 

66.88 

78.48 

69.00 
91.89 
87.11 
80.27 

48.00 
84.80 

86.47 

Average,  . 

80.49 

96.78 

61.21 

74.78 

86.04 

86.26 

84.66 

The  analysis  and  digestibility  of  the  hay  were  made  in  con- 
nection with  a  series  of  digestion  experiments  at  the  station. 
It  appeared  to  contain  rather  more  galactan  than  other 
samples  examined.^ 

A  previous  complete  analysis  of  alsike  clover  seed  does 
not  appear  to  be  recorded.  It  contained  a  high  percentage 
of  protein  and  a  normal  amount  of  galactan. 

The  results  of  the  digestion  experiment  with  the  three 
sheep  show  the  total  dry  matter  of  the  clover  seed  meal  to 
have  been  fairly  well  digested,  although  the  coefficients  are 
noticeably  lower  than  those  on  record  for  soy  beans,  peas, 
vetch  and  lupine  (85  to  90  per  cent.). 

The  galactan  in  the  hay  is  shown  to  be  75  per  cent,  diges- 
tible. Because  of  the  small  quantity  present,  the  results 
are  of  minor  importance.  All  three  sheep  digested  the 
galactan  in  the  clover  seed  quite  thoroughly.  Such  a  result 
was  to  have  been  expected,  for  the  reason  that  in  the  seed 
the  galactan  is  supposed  to  be  comparatively  free  from  in- 

1  It  may  be  assamed  that  the  galactan  belongs  almost  wholly  to  the  nltrogen.free 
extract  matter. 

a  Whether  the  substance  obtained  was  pure  galactan,  or  consisted  partly  of  Impuri- 
ties that  it  was  not  possible  to  remove,  It  Is  difficult  to  say.  Llndsey  and  Holland 
found  a  trifle  less  than  1  per  cent.  In  another  sample. 
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crusting  substances,  which  have  been  shown  by  various 
investigators  to  seriously  interfere  with  the  digestibility  of 
the  several  fodder  gi'oups.^  Naturally,  no  positive  conclu- 
sions should  be  drawn  from  the  present  single  investigation. 
Knowing,  however,  the  physiological  and  chemical  character 
of  the  galactan,  as  well  as  the  digestion  coefficients  obtained 
with  starch  and  with  the  pentosans,  —  bodies  of  similar 
character,  —  it  is  reasonably  safe  to  conclude  that  the  results 
secured  give  a  fairly  correct  idea  of  the  ability  of  the  animal 
to  utilize  the  galactan  gi'oup. 

1  The  pentosaos,  fifteenth  report  of  the  Hatch  Exjterlment  Station,  p.  118. 
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3.     The  Feeding  Value  of  Apple  Pomace. 


BY  J.   B.   LINDSEY. 


There  is  often  considerable  discussion  in  the  agricultural 
press  and  among  farmers  concerning  the  value  of  apple 
pomace  as  a  food  for  dairy  and  beef  cattle ;  with  a  view  to 
getting  a  little  positive  data,  this  station  instituted  a  number 
of  experiments,  the  results  of  which  are  here  briefly  stated. 


(a)    Composition  of  Apple  Pomace 

{Per 

Cent,) 

. 

Water. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Sample  I.,        .... 

Sample  II 

Corn  allage  for  comparlsoD, 

81.40 
80.20 
80.00 

.73 

.00 
1.10 

.94 
1.01 
1.70 

S.OO 
8.10 
6.40 

13.03 
13.78 
11.10 

.90 

1.27 

.70 

It  will  be  seen  from  the  above  figures  that  apple  pomace 
is  a  carbohydrate  feed  similar  to  corn  silage.  It  contains 
about  the  same  amount  of  water  (four-fifths),  rather  less 
protein  and  fibe"r,  and  a  larger  proportion  of  extract  matter. 
Whether  the  extract  matter  in  the  pomace  is  as  valuable, 
pound  for  pound,  as  that  contained  in  the  corn,  has  not 
been  thoroughly  demonstrated. 

(6)  Digestibility  of  Apple  Pomace, 

The  value  of  a  feed  cannot  always  be  measured  by  its 
composition.  A  food  is  valuable  as  a  source  of  nutrition 
only  in  so  far  as  its  various  constituents  can  be  digested  and 
assimilated.  This  station  has  made  two  different  experi- 
ments to  ascertain  the  digestibility  of  the  pomace,  and  the 
detailed  results  are  to  be  found  elsewhere  in  this  report. 
The  summary  follows  :  — 


86 


HATCH  EXPERIMENT  STATION. 


[Jan. 


Summary  of  Experiments  {Per  Cent.'). 


Number 
of  Single 
Trials. 

Dry 
Matter. 

• 

< 

1 

i 

Extract 
Matter. 

i 

Apple  pomace  (flrat  experiment), 
Apple  pomace  (eeoond  experiment), . 

8 
8 

7S.5 
70.6 

64.7 

42.8 

- 

61.6 
67.8 

84.6 
84.8 

47.8 
43.4 

Average 

Dent  com  silage  (for  comparison),    . 
Flint  com  silage  (small  TarietleB),     . 

6 
17 
11 

71.6 
64.0 
76.0 

48.7 

62.0 
66.0 

64.4 
62.0 
T7.0 

84.4 
68.0 
79.0 

45.8 
86.0 
82.0 

The  results  show  the  total  dry  matter  in  apple  pomace  to 
be  about  as  digestible  as  in  the  best  grades  of  silage.  The 
protein  content  of  the  pomace  is  small, — about  1  per  cent., 
— and  it  has  not  been  possible  by  present  methods  to  fix  its 
digestibility.  Judging  from  the  composition  and  digesti- 
bility of  the  pomace,  one  would  feel  justified  in  assuming 
that,  pound  for  pound,  it  should  approach  in  feeding  value 
an  average  quality  of  corn  silage. 

(c)  Experiments  with  Dairy  Animals. 

While  this  station  has  not  carried  out  any  exhaustive  com- 
parative tests  with  pomace  and  other  coarse  feeds,  it  has  fed 
the  pomace  a  number  of  seasons  to  dairy  animals.  The 
material  was  diiiwn  fresh  from  the  mill,  and  placed  in  a 
large  pile  under  cover.  A  noticeable  quantity  of  juice 
gradually  cirained  from  it,  but  it  kept  in  good  condition  for 
two  months.  The  animals  received  from  15  to  30  pounds 
daily,  ate  it  readily,  and  the  results  were  quite  satisfactory. 
In  one  case  two  cows  were  fed  alternately  four  weeks  at  a 
time  on  grain  and  hay,  and  on  grain,  hay  and  pomace ;  25 
pounds  of  pomace  were  compared  with  5  pounds  of  hay. 
During  the  pomace  period  the  animals  produced  1,153 
pounds  of  milk,  and  gained  24  pounds  in  live  weight ;  dur- 
ing the  hay  period,  1,138  pounds  of  milk,  and  lost  6  pounds 
in  weight.  On  this  basis,  5  pounds  of  pomace  were  more 
than  equivalent  to  1  pound  of  hay.  Judging  from  this 
feeding  test  and  from  the  composition  and  digestibility  of 
the  pomace,  it  seems  probable  that  4  pounds,  when  fed  in 
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what  is  termed  a  '*  balanced  ration,"  would  be  equal  in  feed- 
ing value  to  1  pound  of  good  cow  hay. 

The  Vermont  Experiment  Station  has  fed  apple  pomace 
for  four  years,  using  in  all  twenty  cows  in  the  several  trials. 
The  pomace  was  shovelled  into  the  silo,  levelled  off,  and 
kept  in  good  condition  without  further  care.  In  some  cases 
it  was  placed  on  top  of  the  com  silage  after  the  latter  had 
settled.  The  quantity  fed  varied  from  10  to  35  pounds 
daily,  with  no  unfavorable  effects.  As  a  result  of  the  sev- 
eral experiments,  the  Vermont  station  concludes  that  the 
pomace  is  equivalent  in  feeding  value  to  an  equal  weight  of 
average  com  silage,^  and  that  it  is  without  injurious  effect 
on  the  flavor  of  milk  and  butter. 

Farmers  are  cautioned  not  to  feed  too  large  quantities  at 
first,  but  to  begin  with  10  pounds  daily,  and  to  gradually 
increase  the  quantity  to  30  pounds,  taking  a  week  or  more 
in  which  to  do  it.  In  this  way,  danger  of  a  sudden  milk 
shrinkage,  or  of  the  animals  getting  **  off  feed,"  as  is  some- 
times reported,  may  be  avoided.  Judging  from  all  the  data 
available,  it  is  believed  that  farmers  living  in  the  vicinity  of 
cider  mills  will  find  it  good  economy  to  utilize  the  pomace 
as  a  food  for  their  dairy  stock. 

1  There  U  donbt  In  the  mind  of  the  writer  whether  ponmoe  would  prove  fully  equal 
to  well-preeerved  and  well-eared  com  silage ;  it  certainly  woald  approach  it  in  feeding 
value,  and  ought  to  be  fully  utilized. 
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4.    Blomo  Feed  for  Horses. 


J.   B.   UNDSET  AND  P.   H.   SMITH. 


Blomo  feed  ^  is  a  mixture  of  ground  com  stalks,  or  similar 
material,  with  dried  blood  and  refuse  molasses.  It  is  almost 
black  in  color,  slightly  sticky  to  handle,  and  of  a  bulky, 
fibrous  nature.  It  has  been  extensively  advertised  as  a  satis- 
factory partial  oat  substitute  for  horses,  and  is  guaranteed  to 
contain  15  per  cent,  protein  and  1.19  per  cent.  fat.  Feeds 
of  similar  character  have  been   in  use  for  some  time  in 

Europe. 

Composition  of  Blomo  Feed  {Per  Cent.), 


Water. 

Ash. 

Protein. 

Fiber. 

Nitrogen. 

free 
Extract. 

Fat. 

Blomo  feed, .... 
Oats  for  comparison, 
Corn  for  comparison, 

20.2 
11.0 
11.0 

9.0 
2.9 
1.4 

14.7 
12.9 
10.8 

12.1 
8.6 
1.9 

43.8 
60.6 
70.2 

.7 
6.1 
4.7 

It  will  be  seen  from  the  foregoing  table  that  Blomo  feed 
contains  more  protein  and  decidedly  less  fat  and  starchy 
matter  than  either  oats  or  corn.  Part  of  the  extract  matter 
consists  of  cane  sugar  derived  from  molasses.  The  ash  con- 
tent is  considerably  in  excess  of  either  oats  or  com. 

Digestibility  of  Blomo  Feed. 

A  digestion  experiment*  was  recently  completed  at  this 
station,  with  the  following  results :  — 

Digestion  Coefficients  (Per  Cent.). 


Dry- 
Matter. 

Asb. 

Protein. 

Fiber. 

Nitrogen- 

free 
Extract. 

Fat. 

Blomo  feed, 

Oats  for  comparison,   . 

Com  (cracked)  for  comparison, 

06.7 
72.0 
88.0 

81.4 
83.0 

62.7 
86.0 
76.0 

61.4 
81.0 

76.0 
79.0 
96.0 

15.S 
82.0 
7S.0 

1  Made  by  the  Blomo  Manufacturing  Company,  New  York,  N.  T. 
«  with  sheep. 
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Digestible  NutnetUs 

in  a  Ton  (Pounds). 

Protein. 

liber. 

Nitrogen- 
free 
Extract. 

Fat. 

Total 

Organic 

NntrientB. 

Blomo  feed, 

Oats  for  compariBOD,    . 
Com  meal  for  comparison, . 

184 
882 
164 

149 
63 

658 

948 

1,348 

2 
84 
09 

988 
1,901 
1,681 

It  will  be  seen  that  the  coefficients  obtained  from  the 
Blomo  are  noticeably  less  than  those  from  either  corn  or 
oats.  The  fat  coefficient  is  of  minor  importance,  because  of 
the  small  quantity  present.  It  is  an  established  fact  that 
horses  digest  less  fiber  than  sheep,  hence  the  digestion  co- 
efficient for  the  fiber  in  the  Blomo  feed,  when  applied  to 
horses,  is  probably  too  high;  a  coefficient  of  50  would  be 
nearer  correct. 

Applying  the  digestion  coefficients  to  the  composition  of 
the  several  feeds,  and  calculating  the  digestible  organic 
nutrients  in  1  ton,  it  becomes  evident  that  the  Blomo  con- 
tains some  20  per  cent,  less  digestible  organic  matter  than 
oats,  and  some  35  per  cent,  less  than  corn.  This  is  due  to 
the  comparatively  undigestible  character  of  the  filler  em- 
ployed. 

Co8t  of  Digestible  Matfer  in  a  Ton. 

Allowing  $32.50  a  ton  for  Blomo  ($1.30  an  80-pound 
bag),  $31  a  ton  for  oats  (50  cents  a  bushel  of  32  pounds), 
and  $28  a  ton  for  com  meal,  the  cost  of  a  pound  of  digesti- 
ble matter  in  each  of  the  several  feeds  would  be  as  follows :  — 

Cento. 

Blomo, 8.88 

Oats, 2.40 

Com  meal, 1.T7 

At  the  above  prices,  it  will  be  seen  that  digestible  matter 
costs  nearly  twice  as  much  in  the  form  of  Blomo  feed  as 
when  purchased  in  com  meal,  and  about  one-third  more 
than  in  the  form  of  oats. 
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Feeding  Trials  with  Horses. 

Four  horses  belonging  to  the  agricultural  division  of  the 
station  were  employed  for  the  purpose.  These  horses  did 
hard  farm  work,  which  naturally  varied  somewhat  ia  char- 
acter and  amount  from  time  to  time. 

Trial  I. 

Object,  —  The  object  of  the  trial  was  to  see  if  the  horses 
would  eat  Blomo  readily,  maintain  their  weight,  and  keep  in 
as  good  working  condition  as  when  fed  their  regular  ration. 

Motions  fed.  —  The  ordinary  ration,  previous  to  the  be- 
ginning of  the  trial,  consisted  of  6  quarts  of  oats,  6  quarts 
of  corn,  and  what  hay  the  animals  would  eat  clean.  The 
trial  ration  consisted  of  6  quarts  of  Blomo  in  place  of  6 
quarts  of  oats,  6  quarts  of  corn,  and  hay.  The  Blomo  and  oats 
should  have  been  compared  pound  for  pound,  but  through 
a  misunderstanding  they  were  fed  quart  for  quart,  so  that 
4.2  pounds  of  Blomo  were  fed  against  6  pounds  or  more  of 
oats.^  The  horses  were  gradually  placed  on  the  Blomo  ra- 
tion. Three  ate  it  readily,  while  the  fourth  refused  more 
or.  less  of  it  at  first,  but  eventually  took  the  entire  quantity 
without  objection. 

Duration  of  the  Trial,  —  The  trial  began  March  19  and 
lasted  until  July  5.  During  this  time  all  four  horses  were 
kept  constantly  on  the  same  ration,  and  in  no  case  did  they 
fail  to  take  the  full  quantity  of  Blomo  daily. 

Weight  and  Condition  of  the  Horses,  —  The  horses  were 
weighed  two  mornings  weekly  before  being  fed  or  watered. 

Average  Weight  at  Beginning  and  Efid  of  Trial  {Founds^, 


i—A, 


No.  1. 


No.  8. 


No.  8. 


No.  4. 


March  19, 
July  6, . 


1,248 
1,848 


1,888 
1,870 


1,868 
1,868 


1,196 
1.198 


The  weight  varied  slightly  from  week  to  week,  but  it  is 
evident  that  the  ration  was  sufficient  to  enable  the  animals 
to  keep  in  good  condition  and  do  the  work  required. 

1  Unfortunately,  this  department  did  not  have  the  direct  care  of  the  anlmala,  hence 
could  not  closely  supervise  the  details  of  the  trial. 
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While  the  trial  was  in  progress  it  was  found  that  the  Blomo 
feed,  which  had  been  obtained  directly  from  the  mauu&c- 
torers,  was  several  per  cent,  below  its  protein  guarantee. 
They  claimed  that  this  was  due  to  carelessness  on  the  part 
of  their  chemist,  and  forwarded  another  lot,  with  the  request 
that  it  be  used  in  place  of  the  first  shipment. 

Tbial  n. 

In  the  second  trial  the  same  horses  were  used. 

Object  of  the  Trial.  —  The  object  of  the  trial  was  to  com- 
pare the  Blomo  feed  mth  oats  as  a  partial  grain  substitute 
for  work  horses. 

Plan  and  Duration  of  the  Trial.  —  The  four  horses  were 
divided  into  lots  of  two  each.  In  the  first  half  of  the  trial 
horses  Nos.  1  and  4  received  the  Blomo  ration,  and  horses 
Nos.  2  and  3  the  oat  ration.  In  the  second  half  these  con- 
ditions were  reversed.  Each  half  lasted  six  weeks,  as  fol- 
lows :  — 


Blomo  Bation. 


Oat  Ration. 


Length 

(In 
Weeks). 


July  18  through  August  2tf, 
September  5  through  October  17, 


Horses  Nos.  1  and  4, 
Horses  Nos.  S  and  8, 


Horses  Nos.  2  and  8, 
Horses  Nos.  1  and  4, 


6 
6 


Character  of  Rations.  —  The  rations  were  in  all  cases 
measured  out  by  the  regular  feeder.  The  same  misunder- 
standing existed  as  in  the  former  trial  regarding  the  relative 
weight  of  the  Blomo  and  oats,  the  feeder  giving  equal  meas- 
ure instead  of  weight  of  each.  This  resulted  in  the  com- 
parison of  approximately  4.2  pounds  of  Blomo  with  6  pounds 
of  oats,  which  was  manifestly  unfair  to  the  Blomo. 


Blomo  Ration  fed  daily. 

6  qaarts  Blomo  feed. 
6  quarts  cracked  com. 
Hay  (judgment  of  feeder). 


Oat  Ration  fed  daily. 

6  quarts  oats. 

6  quarts  cracked  com. 

Hay  (judgment  of  feeder) . 
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Weights  of  Hones  (Pounds). 


BLOMO. 

Oats. 

Hoasiss. 

Beginning. 

End. 

Gain  or 

L088. 

Beginning. 

End. 

Gain  or 
Lose. 

No.l,      .      .      . 
No.  2, 

No.  8,       .       .       . 
No.  4,       .       . 

1,«M 
1,885 
1,880 
1,180 

1,245 
1,850 
1,870 
1,905 

55+ 
90- 
95+ 

1,265 
1,965 
1,825 
1,200 

1,240 
1,280 
1,875 
1,185 

15- 

25+ 

50+ 

5- 

TotalB,      . 

5,085 

5,170 

7H- 

5,045 

5,100 

»+ 

These  horses  made  a  slight  gain  in  each  case,  indicating 
that  both  rations  were  rather  more  than  sufficient  to  furnish 
the  necessary  nutrients  for  the  work  performed.  Because 
of  the  uneven  character  of  the  work  from  day  to  day,  it  is 
not  possible  to  say  that  one  ration  gave  any  better  results 
than  the  other.  It  can  simply  be  stated  that  the  horses  ate 
the  Blomo  ration  readily,  kept  in  good  condition,  and  did 
satisfikctory  work  during  the  trial. 

Keeping  Quality  of  Blomo. 

The  first  lot,  of  1  ton,  obtained  in  March,  contained  21.5 
per  cent,  of  moisture.  It  was  fed  gradually  until  late  June, 
when  480  pounds,  or  about  one-quarter,  had  spoiled.  The 
second  lot,  of  l^  ton,  contained  20  per  cent,  of  water,  and 
was  fed  from  early  July  until  late  October,  during  which 
time  450  pounds,  or  nearly  one-half,  had  become  sour.  This 
lot  underwent  a  slight  decomposition  during  the  warm, 
muggy  weather  of  August  and  September.  It  will  be  quite 
necessary  for  the  manufacturers  to  reduce  the  moisture  con- 
tent  to  12  or  less  per  cent.,  in  order  to  prevent  such  changes, 
especially  during  the  warm  season. 

Conclusions, 

1.  Blomo  feed  was  eaten  readily,  excepting  that  one  of 
the  horses  objected  to  it  during  the  firat  week  of  the  trial. 

2.  Considerable  of  the  Blomo  spoiled  on  being  kept  dur- 
ing the  warm  weather,  and  it  will  be  necessary  for  the 
manufacturers  to  reduce  the  moisture  content,  in  order  to 
overcome  this  difficulty. 
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3.  It  contAined  noticeably  less  digestible  matter  than  com 
or  oats,  and,  at  prices  usually  prevailing,  the  nutritive  mat- 
ter it  contains  must  be  regarded  as  decidedly  expensive. 

4.  No  injurious  effect  was  noted  from  feeding  a  consider- 
able quantity  of  Blomo  as  a  component  of  the  daily  ration 
during  a  period  of  seven  months.  The  horses  kept  in  good 
condition  and  did  satisfactory  work. 

5.  Owing  to  a  misunderstanding,  whereby  the  Blomo  and 
oats  were  fed  measure  for  measure,  instead  of  weight  for 
weight,  it  was  not  possible  to  directly  compare  the  feeding 
value  of  these  two  feeds. 

6.  No  particular  advantage  is  to  be  gained  from  the  use 
of  Blomo  feed,  other  than  securing  a  change  from  the  regular 
corn  and  oat  diet. 
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REPORT  OP  THE  CHEMIST. 


DIVISION  OF  FERTILIZERS  AND  FERTILIZER 

MATERIALS. 


CHARLES  A.    GOESSMANN. 

Assistants:   henbi  d.  haskiks,  richard  h.  Robertson/  edward 

G.   PROULX. 


Part    I. — Report  on  Official  Inspection  of  Commercial  Fertilizers. 
Part   n. — Report  on  General  Work  ih  the  Chemical  Laboratoiy. 


Part  I.  —  Report  on  Official  Inspection  of 
Commercial  Fertilizers  and  Agricultural 
Chemicals  during  the  Season  of  1904. 


CHARLES  A.   GOESSMAliK. 


The  total  number  of  manufacturers,  importers  and  dealers 
in  conmiercial  fertilizers  and  agricultural  chemicals  who 
have  secured  licenses  during  the  past  season  is  66  ;  of  these, 
38  have  offices  for  the  general  distribution  of  their  goods  in 
Massachusetts,  8  in  New  York,  8  in  (Connecticut,  3  in  Ver- 
mont, 2  in  Pennsylvania,  2  in  Ohio,  1  in  Rhode  Island,  1  in 
Canada,  1  in  New  Jersey,  1  in  Maryland  and  1  in  Arkansas. 

Three  hundred  and  twenty-nine  brands  of  fertilizers  and 
agricultural  chemicals  have  been  licensed  in  Massachusetts 
during  the  year.     Five  hundred  and  seventy-six  samples  of 

1  Died  Sept.  10, 1904. 
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fertilizers  have  been  collected  up  to  the  present  time,  in  our 
general  markets  by  experienced  assistants  in  the  station. 
Five  hundred  and  twenty-five  samples  were  analyzed  at  the 
beginning  of  December,  1904,  representing  295  distinct 
brands  of  fertilizers.  These  analyses  were  published  in  two 
bulletins  of  the  Hatch  Experiment  Station  of  the  Massa- 
chusetts Agricultural  College :  No.  100,  July,  and  No.  102, 
November,  1904.  Other  official  samples  not  included  in 
these  two  bulletins  will  be  reserved  for  our  next  publication 
in  March,  1905.  By  comparing  the  above  statements  with 
those  of  our  previous  annual  reports,  it  will  be  seen  that 
there  is  a  gradual  increase  in  the  number  of  fertilizers  that 
are  licensed  in  the  State  of  Massachusetts  from  year  to  year. 
This  fiw5t  would  tend  to  show  an  increased  consumption  of 
these  articles,  and  would  emphasize  the  importance  of  their 
annual  inspection  from  a  commercial  agricultural  standpoint. 
Twenty-three  more  brands  of  fertilizers  have  been  licensed 
during  the  past  season  than  in  the  previous  year. 

The  following  table  gives  in  compact  form  an  abstract  of 
the  results  of  analyses  of  official  commercial  fertilizers  :  — 


I— A, 


(a)  ¥^ere  three  essential  elements  of  plant  food  were  gnaranteed :  — 
Nmnber  with  three  elements  equal  to  or  above  the  highest  guarantee, 
Number  with  two  elements  above  the  highest  guarantee, 

Number  with  one  element  above  the  highest  guarantee 

Number  with  three  elements  between  the  lowest  and  highest  guarantee. 
Number  with  two  elements  between  the  lowest  and  highest  guarantee, 
Number  with  one  element  l)etween  the  lowest  and  highest  guarantee,  . 
Number  with  three  elements  below  the  lowest  guarantee. 
Number  with  two  elements  below  the  lowest  guarantee,  .... 
Number  with  one  element  below  the  lowest  guarantee 

(b)  Where  two  essential  elements  of  plant  food  were  guaranteed :  — 
Number  with  two  elements  above  the  highest  guarantee, 
Nomber  with  one  element  above  the  highest  guarantee,   . 
Number  with  two  elements  between  the  lowest  and  highest  guarantee. 
Number  with  one  element  between  the  lowest  and  highest  guarantee, 
Number  with  two  elements  below  the  lowest  guarantee,  . 
Number  with  one  element  below  the  lowest  guarantee,    . 

(c)  Where  one  essential  element  of  plant  food  was  guaranteed :  — 

Number  above  the  highest  guarantee 

Number  between  the  lowest  and  highest  guarantee,  .... 
Numl>er  below  the  lowest  guarantee 


From  the  above  table  it  will  be  seen  that,  on  the  whole, 
the  quality  of  the  fertilizers  that  have  been  licensed,  collected 
and  examined  during  the  past  year  is  higher  than  in  the  pre^ 
vious  season  of  1903. 
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TrodA  Values  of  Fertilizing  Ingredients  in  Raw  Materials  and  Chemicals^ 

1903  and  1904  {Cents per  Pound). 


Nitrogen  In  ammonia  salto 

Nitrogen  In  nitrates, 

Organic  nitrogen  In  dry  and  flne-gronnd  flsh,  meat,  blood,  and  In  high 

grade  mixed  fertillzerg. 
Organic  nitrogen  in  fine  bone  and  tankage. 
Organic  nitrogen  in  medium  bone  and  tankage, 

Phoephoric  acid  soluble  in  water 

Phosphoric  acid  soluble  In  ammonium  citrate,   . 
Phosphoric  acid  in  flne-ground  flsh,  bone  and  tankage,  . 
Phosphoric  acid  in  cotton-seed  meal,  castor  puroaoo  and  wood  ashes, 

Phosphoric  acid  in  coarse  flsh,  bone  and  tankage 

Phosphoric  acid  insoluble  (in  water  and  ammonium  citrate)  In  mixed 

fertilizers. 

Potash  as  sulfate  (free  from  chloride) 

Potash  as  muriate, 


17.60 
15.00 
17.00 

le.fiO 
12.00 
4.50 
4.00 
4.00 
4.00 
8.00 
3.00 

6.00 
4.26 


17.60 
16.00 
17.60 

17.00 
12.60 
4.60 
4.00 
4.00 
4.00 
8.00 
2.00 

6.00 
4.26 


A  comparison  of  the  market  costs  of  the  different  essential 
ingredients  of  plant  food  for  1904  with  the  previous  year 
shows  the  following  variation :  nitrogen  in  the  form  of 
nitrates  is  a  cent  higher  per  pound ;  the  higher  grades  of 
organic  nitrogen,  including  nitrogen  classed  in  high-grade 
mixed  fertilizers,  are  half  a  cent  higher  in  cost  than  for  tlie 
year  1903  ;  the  cost  of  the  different  forms  of  phosphoric  acid 
and  potassium  oxide  remains  the  same  as  in  the  previous  year. 

As  in  the  past,  the  above  schedule  of  trade  values  was 
adopted  by  representatives  of  the  Massachusetts,  Connecti- 
cut, Rhode  Island,  Maine,  Vermont  and  New  Jersey  ex|>eri- 
ment  stations,  at  a  conference  held  during  the  month  of 
March,  1904,  and  is  based  upon  the  quotations  in  ton  lots  of 
the  leading  standard  raw  materials  furnishing  nitrogen, 
phosphoric  acid  and  potash,  and  which  go  to  make  up  the 
bulk  of  our  commercial  fertilizers.  These  quotations  are 
taken  from  the  fertilizer  markets  in  centres  of  distribution 
in  New  England,  New  York  and  New  Jersey  during  the  six 
months  preceding  March,  1904. 

Table  A,  on  the  following  page,  gives  the  average  analysis 
of  oflBcially  collected  fertilizers  for  1904 ;  Table  B  gives  a 
compilation  of  analyses,  showing  the  maximum,  minimum 
and  average  percentages  of  the  different  essential  ingre- 
dients of  plant  food  found  in  the  special  crop  fertilizers,  so 
called,  put  out  by  the  different  manufacturers  during  the 
season  of  1904. 
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A  study  of  Table  B  teaches  the  same  lessons  as  in  the 
past.  It  is  a  much  safer  plan  to  study  our  fertilizer  bulle- 
tins, when  selecting  a  supply  of  commercial  fertilizers,  than 
to  depend  upon  mere  trade  names.  Oftentimes  the  fertilizer 
costing  the  most  per  ton  is  the  cheapest  and  most  economical 
fertilizer  to  use  if  applied  to  the  soil  intelligently.  Every 
fiurmer  should  know  the  requirements  of  his  soil,  in  order  to 
judiciously  select  his  supply  of  fertilizers.  No  iron-clad 
rule  can  be  laid  down  for  selecting  fertilizers,  as  conditions 
vary  so  widely  on  different  soils ;  it  is  safe  to  say,  however, 
that  for  general  use  those  fertilizers  should  be  purchased 
which  furnish  the  greatest  amount  of  the  three  essential 
elements  of  plant  food  in  a  suitable  and  available  form  for 
the  same  money. 


List  of  Manufacturers  and  Dealers  who  have  secured  Certificates  for  the 
Sale  of  Commercial  Fertilizersi  in  the  State  during  the  Past  Year 
{May  i,  1904,  to  May  2,  1905),  and  the  Brands  licensed  by  Each. 


The  American  Agricultural  ChemlrAl  Co., 
Boston,  Mass. :  — 
Brigfatman*8  Fish  and  Potash. 
Double  Bfanure  Salt. 
DisBoWed  Bone-black. 
Dried  Blood. 
Dry  Ground  Fish. 
Fine-ground  Bone. 
Fine-ground  Tankage. 
Grass  and  Lawn  Top-dressing. 
Ground  South  Carolina  Phosphate. 
High-grade  Fertilizer  with  Ten  Per 

Cent.  Potash. 
High-grade  Sulfate  of  Potash. 
Kalnit 

Muriate  of  Potash. 
Nitrate  of  Soda. 
Plain  Superphosphate. 
Tobacco  Starter  and  Grower. 

The  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 

Abattoir  Bone  Dust. 

Bradley's  Complete  BCanure  for  Com 
and  Grain. 

Bradley's  Complete  Manure  for 
Onions. 

Bradley's  Complete  Manure  for  Pota- 
toes  and  Vegetables. 

Bradley's  Complete  Manure  for  Top- 
dressing  Grass  and  Grain. 

Bradley's  Complete  lianure  with  Ten 
Per  Cent.  Potash. 

Bradley's  Com  Phosphate. 

Bradley's  Eclipse  Phosphate. 


The  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Mass.  —  Con. 

Bradley's  Bngllsh  Lawn  Fertilizer. 

Bradley's  Niagara  Phosphate. 

Bradley's  Potato  Fertilizer. 

Bradley's  Potato  Manure. 

Bradley's  Seedlng-down  Manure. 

Bradley's  X  L  Superphosphate. 

Columbia  Fish  and  Potash. 

Church's  Fish  and  Potash. 

The  American  Agricultural  Chemical  Co. 
(H.  J.  Baker  A  Bro.,  branch).  New 
York,  N.  Y.:  — 

Baker's  A  A  Ammoniated  Phosphate. 

Baker's  Complete  Potato  Manure. 

The  American  Agricultural  Chemical  Co. 
(Clark's  Cove  Fertilizer  Co.,  branch), 
Boston,  Mass. :  — 

Clark's  Cove  Bay  State  Fertilizer. 

Clark's  Cove  Bay;state  FertUlzer,  G  G. 

CHark's  Cove  Great  Planet  Manure. 

Clark's  Cove  King  Philip  Guano. 

Clark's  Cove  Potato  Fertilizer. 

Clark's  Cove  Potato  Manure. 

The  American  Agricultural  Chemical  Co. 
(Crocker  Fertilizer  and  Chemical  Co., 
branch),  Buffalo,  N.  Y.:  — 
Oocker's  A  A  Complete  Manure. 
Crocker's  Com  Phosphate. 
Crocker's  Potato,  Hop  and  Tobacco 
Phosphate. 
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The  American  Agricultural  Chemical  Co. 
(Cumberland  Bone  Phosphate  Co., 
branch) ,  Boston,  Mass. :  — 

Cumberland  Potato  Fertilizer. 

Cumberland  Superphosphate. 

The  American  Agricultural  Chemical  Co. 
(L.  B.  Darling  Fertilizer  Co.,  branch), 
Pawtucket,  B.  I. :  — 
Darling's  Blood,  Bone  and  I'otash. 
Darling's  Complete   Ten  Per  Cent 

Manure. 
Darling's  Farm  Favorite. 
Darling's  General  Fertilizer. 
Darling's  Potato  and  Root  Crop 

Manure. 
Darling's  Potato  Manure. 
Darling's  Tobacco  Grower. 

The  American  Agricultural  Chemical  Co. 
(Great  Eastern  Fertilizer  Co.,  branch), 
Rutland,  Vt.:  — 

Garden  Special. 

General  Fertilizer. 

Grass  and  Oats  Fertilizer. 

Northern  Com  SpeclaL 

Vegetable,  Vine  and  Tobacco. 

The  American  Agricultural  Chemical  Co. 
r Pacific  Guano  Co.,  branch),  Boston, 
Mass.:~ 

Pacific  High-grade  General. 

Pacific  Nobsque  Guano. 

Pacific  Potato  Special. 

Soluble  Pacific  Guano. 

The  American  Agricultural  Chemical  Co. 
(Packers'  Union  Fertilizer  Co.,  branch), 
Rutland,  Vt. :  — 

Animal  Com  Fertilizer. 

Gardener's  Complete  Manure. 

Potato  Manure. 

UnlTersal  Fertilizer. 

Wheat,  Oats  and  Clover  Fertilizer. 

The  American  Agricultural  Chemical  Co. 
(Quinnipiac  Co.,  branch),  Boston, 
Mass. ;  ^ 

Quinnipiac  Climax  Phosphate. 

Quinnipiac  Corn  Manure. 

Quinnipiac  Havana  Tobacco  Fertil- 
izer. 

Quinnipiac  Market-g^arden  Manure. 

Quinnipiac  Onion  Manure. 

Quinnipiac  Phosphate. 

Quinnipiac  Potato  Manure. 

Quinnipiac  Potato  Phosphate. 

The  American  Agricultural  Chemical  Co. 
(Read   Fertilizer   Co.,  branch).  New 
York,N.Y.:  — 
Read's  Farmers'  Friend. 
Read's  High-grade  Farmers'  Friend. 
Read's  Practical  Potato  Special. 
Read's  Standard. 
Read's  Vegetable  and  Vine. 


The  American  Agricultural  Chemical  Co. 
(Standard  Fertilizer  Co.,  branch),  Bos^ 
ton,  Mass. :  — 
Standard  Complete  Manure. 
Standard  Fertilizer. 
Standard  Guano. 
Standard  Special  for  Potatoes. 

The  American  Agricultural  Chemical  (^. 
(Henry  F.  Tucker  Co.,  branch),  Boston, 
Mass.:  — 
Tucker's  Original   Bay  State  Bone 

Superphosphate. 
Tucker's  Special  Potato  Fertilizer. 

The    American    Agricultural    Chemical 
Co.  (Williams  A  Clark  FertUizer  Co., 
branch),  Boston,  Mass:  — 
Williams  A  Clark's  Americus  Phos- 
phate. 
Williams  A  Clark's  Com  Phosphate. 
WilUams  A  Clark's  High-grade  Spe- 
cial. 
Williams  A  Clark's  Potato  liannre. 
Williams  A  CUirk's  Potato  Phosphate. 
Williams  A  Chirk's  Prolific  Crop  Pro- 
ducer. 
Williams  A  Clark's  Royal  Bone  Phos- 
phate. 

The  American  Agricultural  Chemical  Co. 
(M.  E.  Wheeler  A  Co.,  branch),  Rut- 
land, Vt :  — 

Com  Fertilizer. 

Bermuda  Onion  Grower. 

Grass  and  Oats  Fertilizer. 

Havana  Tobacco  Fertilizer. 

Potato  Manure. 

W.  H.  Abbott,  Holyoke,  Mass.:  — 
Animal  FertUizer. 
Eagle  Brand. 
Tobacco  Fertilizer. 

The  Abbott  A  Martin   Rendering  Co., 
Columbus,  O. :  — 
Abbott's  Tobacco  and  Potato  Special. 
Harvest  King. 
Ideal  Grain  Grower. 

The  American  Cotton  Oil  Co.,  New  York, 
N.  Y.:- 
Cotton-seed  Meal. 
Cotton-seed  Hull  Ashes. 

American  Linseed  Co.,  New  Yoiit,  N.  Y.  :— 
Cleveland  Flax  Meal. 

Armour    Fertilizer    Works,    Baltimore, 
Md.:— 
All  Soluble. 

Ammonlated  Bone  with  Potaah. 
Bone  Meal. 

Blood,  Bone  and  Potash. 
Grain  Grower. 
High-grade  Potato. 
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H.  J.  Baker  and  Bro.,  New  York,  N  Y. :  — 
Castor  Pumace. 

Beach  Soap  Co.,  Lawrence,  Mass. :  — 
Beach's  Advance  Brand. 
Beach's  Fertilljcer  Bone. 
Beach's  Beliance. 
Beach's  Unlyersal. 

Berkshire  Fertilizer  Co.,  Bridgeport, 
Conn. :  — 
Berkshire  Complete  Fertilizer. 
Berkshire  Ammonlated   Bone  Fhos- 

phate. 
Berkshire  Potato  and  Vegetable  Phos- 
phate. 

Joseph  Breck  A  Sons,  Boston,  Mass. :  — 
Breck's  Lawn  and  Garden  Dressing. 
Breck'a  Market-garden  Manure. 

Bowker  Fertilizer  Co.,  Boston,  Mass. :  — 

Bone,  Blood  and  Potash. 

Bowker's  Amraoniated  Food  for  Flow- 
ers. 

Bowker's  Bone  and  Wood  Ash  Fer- 
tlllzer. 

Bowker's  Complete  Bflxtnre. 

Bowker's  Double  Manure  Salts. 

Bowker's  Farm  and  Garden  Phos- 
phate. 

Bowker's  Fish  and  Potash  (Square 
Brand). 

Bowker's  Ground  Bone. 

Bowker's  High-grade  Fertilizer. 

Bowker's  Hill  and  Drill  Phosphate. 

Bowker's  Kalnlt 

Bowker's  Lawn  and  Garden  Dressing. 

Bowker's  Potato  and  Vegetable  Fer. 
tlllzer. 

Bowker's  Potash  Bone. 

Bowker's  Market-garden  Fertilizer. 

Bowker's  Potato  and  Vegetable  Phos- 
phate. 

Bowker's  Soluble  Animal  Fertilizer. 

Bowker's  Special  Onion  Manure. 

Bowker's  Superphosphate. 

Bowker's  Sure  Crop  Phosphate. 

Bowker's  Tankage. 

Bowker's  Ten  Per  Cent.  Manure. 

Bowker's  Tobacco  Ash  Fertilizer. 

Bowker's  Tobacco  Starter. 

Bristol  Fish  and  Potash. 

Com  Phosphate. 

Dissolved  Bone-black. 

Dried  Blood. 

Early  Potato  Manure. 

Fine  Dry  Ground  Fish. 

Fish  and  Potash  (D  Brand). 

Gloucester  Fish  and  Potash. 

Muriate  of  Potash. 

nitrate  of  Soda. 

Stockbridge  Special  Manures. 

Sulfate  of  Ammonia. 


Bowker  Fertilizer  Co.,  Boston,  Mass.— 
Con. 
Sulfate  of  Potash. 
Tobacco  Ash  Elements. 
Wood  Ashes. 

T.  H.  Bunch,  Little  Rock,  Ark.:  — 
Cotton-seed  Meal. 

Charles  M.  Cox  A  Co.,  Boston,  Mass. :  — 
Cotton-seed  Meal. 

Chlcopee    Rendering    Co.,    Springfield, 
Mass. :  — 
Pure  Ground  Bone. 
Complete  Animal  Fertilizer. 
Lawn  and  Garden  Dressing. 
Tankage. 

E.  Frank  Coe  Co.,  New  York,  N.  Y. :  — 

American  Farmers'  Ammonia  ted 
Bone. 

American  Farmers' Complete  Manure. 

American  Farmers'  Com  King. 

American  Farmers'  Gra^s  and  Grain. 

American  Farmers'  Market-garden 
Special. 

Columbian  Com  Fertilizer. 

Columbian  Potato  Fertilizer. 

E.  Frank  Coe's  F  P  Fish  and  Potash. 

E.  Frank  Coe's  Gold  Brand  Excel- 
sior Guano. 

E.  Frank  Coe's  High-grade  Ammo- 
nlated  Bone  Superphosphate. 

E.  Frank  Coe's  Nitrate  of  Soda. 

E.  Frank  Coe's  Tobacco  and  Onion 
Fertilizer. 

Celebrated  Special  Potato. 

Excelsior  Potato  Fertilizer. 

New  Englander  Com  Fertilizer. 

New  Englander  Potato  Fertilizer. 

Red  Brand  Excelsior  Guano. 

XXX  Ground  Bone. 

John  C.  Dow  &  Co.,  Boston,  Mass.  :  — 
Dow's  Pure  Ground  Bone. 

Eastern  Chemical  Co.,  Boston,  Mass. :  — 
Imperial  Grass  Fertilizer. 
Imperial  Plant  Food. 

William  E.  Fyfe  &  Co.,  Clinton,  Mass. :  — 
Canada  Unleached  Hard- wood  Ashes. 

R.  &  J.  Farquhar  A  Co.,  Boston,  Mass. :  — 
Clay's  London  Fertilizer. 
Thompson's    Improved   Vine,    Plant 
and  Vegetable  Manure. 

Hargraves  Soap  Co.,  Fall  River,  Mass.  :  — 
Ground  Bone  Fertilizer. 

The  Hardy  Packing  Co.,  Columbus,  O. :  — 
Hardy's  Complete  Manure. 
Hardy's  Tankage,  Bone  and  Potash. 
Hardy's  Tobacco  and  Potato  Special. 
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C.  W.  Hastings,  Cambridgeport,  Mass.  :  — 
Ferti  Flora. 

Thomas  Hersom  &  Co.,  New  Bedford, 
Mass. :  — 
Bone  Meal. 
Meat  and  Bone. 

John  Joynt,  Lucknow,  Can. :  — 

Pore  Canada  Unleached  Hard-wood 
Ashes. 

Lister's  Agricnltiiral  Chemical   Works, 
Newark,  N.  J. :  — 
Lister's  Animal  Bone  and  Potash. 
Lister's  High-grade  Special. 
Lister's  Oneida  Special. 
Lister's  Potato  Manure. 
Lister's  Special  Corn. 
Lister's  Special  Potato. 
Lister's  Success  Fertilizer. 

Lowell  Fertilizer  Co.,  Boston,  Mass. :  — 
Acid  Phosphate. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
Swift's  Lowell  Animal  Brand. 
Swift's  Lowell  Bone  Fertilizer. 
Swift's  Lowell  Dissolyed  Bone  and 

Potash. 
Swift's  Lowell  Dissolved  Bone-black. 
Swift's  Lowell  Empress  Brand. 
Swift's  Lowell  Oround  Bone. 
Swift's  Lowell  Lawn  Dressing. 
Swift's  Lowell  Market  Garden. 
Swift's  Lowell  Potato  Manure. 
Swift's  Lowell  Potato  Phosphate. 
Swift's  Lowell  Tankage. 

George  £.  Marsh  4;  Co.,  Lynn,  Mass. :  — 
Pure  Bone  Meal. 

Mapes  Formula  and  Perurlan  Guano  Co., 
NewYork,N.  Y.:  — 

Average  Soil  Complete  Manure. 
,    Cauliflower  and  Cabbage  Manure. 
Complete  Manure  (A  Brand). 
Complete  Manure  for  General  Use. 
Complete    Manure    Ten    Per    Cent. 

Potash. 
Com  Manure. 

Economical  Potato  Manure. 
Fruit  and  Vine  Manure. 
Grass  and  Grain  Spring  Top-dressing. 
Lawn  Top-dressing. 
Potato  Manure. 
Tobacco  Ash  Constituents. 
Tobacco  Manure  Wrapper  Brand. 
Tobacco  Starter  Improved. 
Top-dressing  Improved,  One-half 

Strength. 
Vegetable  Manure  or  Complete  Manure 

for  Light  Soils. 


D.  M.  Moulton,  Monson,  Mass. :  — 
Ground  Bone. 

National    Fertilizer     Co.,     Bridgeport^ 
Conn. :  — 

Chittenden's  Anunoniated  Bone. 
Chittenden's  Complete  Fertilizer. 
Chittenden's  Fish  and  Potash. 
Chittenden's  High-grade  SpedaL 
Chittenden's  Market  Garden. 
Chittenden's  Potato  Phosphate. 
Chittenden's  Tobacco  Manure. 

New   England    Fertilizer   Co.,    Boston, 
Mass.:  — 
Com  Phosphate. 
Potato  Fertilizer. 
Superphosphate. 

Olds  A  Whipple,  Hartford,  Conn.  :— 
Complete  Tobacco  Fertilizer. 
Vegetable  Potash. 

R.  T.  Prentiss,  Holyoke,  Mass.:— 
Complete  Fertilizer. 

Parmenter  ft  Polscy  Fertilizer  Co.,  Pea- 
body,  Mass. :  — 
A  A  Brand. 
Acid  Phosphate. 
Lawn  Dressing. 
Grain  Grower. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
P.  ft  P.  Potato. 
Plymouth  Bock  Brand. 
Special  Fertilizer  for  Strawberries. 
Special  Potato. 
Snlftite  of  Potash. 

Jacob  Reese,  Darby,  Penn.:— 
Odorless  SUg  Phosphate. 

Rogers   ft    Hubbard    Co.,    Middletown, 
Conn. :  — 

Hubbard's  All  Soils  and  AU  Crops 

Fertilizer. 
Hubbard's  Com  Phosphate. 
Hubbard's  Grass  and  Grain  Fertilizer. 
Hubbard's  Oats  and  Top-dressing. 
Hubbard's  Potato  Phosphate. 
Hubbard's  Pure  Raw  Knuckle  Bone 

Flour. 
Hubbard's  Soluble  Com. 
Hubbard's  Soluble  Potato  Manure. 
Hubbard's  Soluble  Tobacco  Manure. 
Hubbard's  Strictly  Pure  Fine  Bone. 

Rogers    Manufacturing    Co.,    Rockf^l, 
Conn. :  — 
All  Round  Fertilizer. 
Complete  Cora  and  Onion. 
Complete  Fish  and  Potash. 


1905.] 


PUBLIC   DOCUMENT  —  No.    33. 


103 


Bog^erB    Manufacturing    Co.,    Rock  fall, 
Conn.  —  Con, 
Complete  Potato  and  Vegetable. 
High-grade  Grass  and  Grain. 
Hlgb-gnde  Oats  and  Top-dressing. 
High-grade  Tobacco  and  Potato. 
High-grade  Soluble  Tobacco. 
Nitrate  of  Soda. 
Pure  Fine-ground  Bone. 

Boss  Bros.,  Worcester,  Mass.  :  — 
Bobs  Brother's  Lawn  Dressing. 

N.   Roy    ft    Son,    South    AtUeborough, 
Mass.:  — 
Complete  Animal  FOTtUlzer.* 

Bassla  Cement  Co.,  Gloucester,  Mass. :  — 

Essex  Complete  Manure  'for  Com, 
Grain  and  Grass. 

Essex  Complete  Manure  for  Potatoes, 
Roots  and  Vegetables. 

Bssex  Com  Fertilizer. 

Essex  Dry  Ground  Fish. 

Essex  A  I  Superphosphate. 

Essex  Market  Garden  and  Potnto 
Manure. 

Essex  Odorless  Lawn  Dressing. 

Essex  Rhode  Island  Special  for  Pota- 
toes and  Roots. 

Essex  Special  Tobacco  Manure. 

Essex  Tobacco  Starter. 

Essex  XXX  Fish  and  Potash. 

Mariate  of  Potash. 

Nitrate  of  Soda. 

Salisbury  Cutlery  Handle  Co.,  Salisbury, 
Conn. :  — 
Fine  Bone. 

H.  L.  Shoemaker  ft  Co.,  Limited,  Phlla. 
delphia,  Penn. :  — 
Swift  Sure  Superphosphate  for  Gen- 
eral Use. 
Swift  Sure  Bone  Meal. 


Sanderson's  Fertilizer  and  Chemical  Co., 
New  Haven,  Conn. :  — 
Sanderson's  Corn  Superphosphate. 
Sanderson's  Fine-ground  Fish. 
Sanderson's  Formula  A. 
Sanderson's  Formula  B. 
Sanderson's  Salfute  of  Potash. 
Sanderson's  Potato  Manure. 
Sanderson's   Special  with   Ten    Per 

Cent.  Potash. 
Sanderson's  Top-dressing  for  Grass 

and  Grain. 

Thomas  L.  Stetson,  Randolph,  Mass.  :  — 
Bone  Meal. 

J.  Stroup,  Son  ft  Co.,  Boston,  Mass. :  — 
Canada  Hard-wood  Unleached  Ashes. 

A.  L.  Warren,  Northborough,  Mass. : — 
Warren's  Ground  Bone. 

The  Whitman  ft  Pratt  Rendering  Co., 
Lowell,  Mass. :  — 
Whitman  ft  Pratt's  All  Crops. 
Whitman  ft  Pratt's  Corn  Success. 
Whitman  ft  Pratt's  Potato  Plowman. 
Whitman  ft  Pratt's  Pure  Ground  Bone. 

Wilcox  Fertilizer  Works,  MysUc,  Conn. :  — 
Complete  Bone  Superphosphate. 
Dry  Ground  Fish. 
Fish  and  Potash. 
High-grade  Tobacco  Special. 
Potato  FerUlizer. 
Potato,  Onion  and  Vegetable. 

Sanford  Winter,  Brockton,  Mass. :  — 
Pure  Fine-ground  Bone. 

J.    M.    Woodard    ft     Bro.,    Greenfield, 
Mass.:  — 
Tankage. 

A.  H.  Wood  ft  Co.,  Framlngham, Mass. :  — 
A  A  Brand. 
B  B  Brand. 
C  C  Brand. 


104  HATCH   EXPERIMENT   STATION.  [Jan. 


Part  II.  —  Report  on  General  Work  nr  the 

Chemical  Laboratory. 


C.   A.    GOESSMANN. 


1.  Analyses  of  materials  forwarded  for  examination. 

2.  Notes  on  wood  ashes  and  lime  ashes. 

3.  Notes  on  phosphatic  slag  and  experiments  with  native 

phosphates. 

1.     Analyses  of  Materials  forwarded  for 

Examination. 

This  department  of  our  work  has  been  of  the  same  general 
character  as  in  past  years.  We  have  received  during  the 
season  283  samples  of  miscellaneous  substances  from  farmers 
within  our  State  for  analysis ;  this  is  48  more  than  was  re- 
ceived during  the  season  of  1903. 

As  far  as  time  and  facilities  permit,  we  have  devoted  our 
attention  to  the  examination  of  this  class  of  materials,  the 
.  substances  being  taken  up  for  analysis  in  the  order  of  their 
arrival  at  this  office.  During  the  season  of  the  official  in- 
spection of  commercial  fertilizers,  April  1  to  November,  our 
time  is  so  completely  occupied  that  work  in  this  class  of 
general  materials,  for  the  benefit  of  individual  fanners,  has 
to  give  place,  in  a  measure,  to  the  control  work  of  inspect 
tion.  For  this  reason  we  would  urge  those  sending  samples 
for  free  analysis  to  forward  them,  so  far  as  possible,  between 
November  1  and  April  l,thus  insuring  more  prompt  reports 
in  results  of  analysis. 

As  in  the  past,  we  have  taken  an  active  part  in  the  technical 
work  of  the  Association  of  Official  Agricultural  Chemists  for 
the  establishment  of  new  methods  of  analysis.  Many  deter- 
minations were  made  on  samples  forwarded  by  the  association 
to  test  the  efficacy  of  several  new  methods  of  determining 
potash  and  the  various  forms  of  phosphoric  acid. 
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Following  is  a  list  of  materials  forwarded  by  farmers  and 
agricultural  organizations  during  the  season  of  1904  :  — 


Wood  ashes, 
Soils,    . 

Complete  fertilizers, 
Lime  ashes,  . 
Tankage, 
Ground  bone, 
Nitrate  of  soda,     . 
Miscellaneous  substances. 
Low-grade  sulfate  of  potash. 
Muck,  . 
^[eadow  mud. 
Cotton-seed  meal, 
,  Dry  ground  fish,   . 
Mill  refuse,  . 

Manure, 

Acid  phosphate,     . 
1  eac,     .         «         ■ 
Cotton-hull  ashes. 
Muriate  of  potash. 
Lime,   . 

Dissolved  bone-black, 
Cotton-seed  droppings. 
Cotton-seed  dust,  . 
Sulfate  of  ammonia. 
Carbonate  of  potash, 
Phosphatic  slag,    . 


50 
47 
32 
14 
10 
9 
8 
9 
7 
7 
7 
6 
5 
5 
5 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 


Steamed  bone. 

Wool  dust,    . 

Wool  waste, 

Dried  blood. 

Sewage, 

Pulp  ashes,  . 

Cotton  compost. 

Carbonate  of  potash-magnesia 

Silicate  of  potash. 

High-grade  sulfate  of  potash 

Nitrate  of  potash, . 

Belgian  phosphate. 

Raw  bone,    . 

Dissolved  bone,     . 

Lime  and  nitrate  of  soda, 

Guinea  pig  manure, 

Liquid  manure, 

Sheep  manure, 

Lime  refuse  from  tannery. 

Waste  lime, . 

Granulated  lime,  . 

Plaster, 

Raw  hide  dust. 

Cocoa  shells. 

Dandelion  roots,    . 

Clover  roots. 


2 
2 
2 
2 
2 


2.  Notes  on  Wood  Ashes  and  Lime  Ashes. 
(a)  Wood  Ashes.  —  Seventeen  and  one-half  per  cent,  of 
the  materials  forwarded  for  analysis  during  the  season  have 
been  wood  ashes,  being  about  the  same  proportion  as  that 
for  the  year  1903.  The  following  abstract  of  results  of 
analysis  shows  their  general  chemical  character,  also  a  com- 
parison in  results  of  analysis  with  the  previous  year  1903  :  — 
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Analysis  of  Wood  Ashes. 

Number  op  Samples. 

lOOS. 

1904. 

Moisture  flx)ml  to  10  percent., 

Moisture  from  10  to  20  per  cent 

Moisture  from  20  to  80  per  cent., 

Moisture  above  80  per  cent 

Potassium  oxide  above  8  per  cent 

Potassium  oxide  from  6  to  7  per  cent.,    ...... 

Potassium  oxide  from  5  to  6  per  cent.,    ...... 

Potassium  oxide  from  4  to  5  per  cent, 

Potassium  oxide  from  8  to  4  per  cent 

Potassium  oxide  below  8  per  cent 

Phosphoric  acid  from  1  to  2  per  cent 

Phosphoric  add  above  2  per  cent., 

Phosphoric  acid  below  1  per  cent 

Average  per  cent,  of  calcium  oxide  (lime), 

Insoluble  matter  below  10  per  cent., 

Insoluble  matter  from  10  to  IS  per  cent., 

Insoluble  matter  above  16  per  cent 

11 

14 
9 
8 
2 

4 

8 
12 

8 

8 

84 

none 

8 
29.88 

7 
12 
17 

18 
16 

8 

8 

2 

8 

6 
12 
10 

7 
SO 

8 

12 

80.16 

6 
18 
20 

Table  showing  the  Maximum,  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  found  in  Wood  Ashes  for  the  Seasons  of  1903 
and  1904, 


Maximum. 

Minimum. 

AVEBAOE. 

190S. 

1904. 

190S. 

1904. 

190S. 

1904. 

Moisture 

87.84 

87.86 

2.27 

none 

16.28 

14.42 

Potassium  oxide, 

8.15 

11.04 

1.68 

.80 

4.76 

4.61 

Phosphoric  acid, 

1.80 

,  6.07 

.46 

.28 

1.87 

1.87 

Calcium  oxide,  . 

86.76 

42.86 

22.88 

19.78 

29.89 

80.16 

Insoluble  matter, 

28.86 

47.21 

1.40 

4.66 

16.07 

18.86 

From  the  above  tables  it  will  be  seen  that  the  percentage 
of  potassium  oxide  in  the  wood  ashes  received  during  the 
season  is,  on  the  average,  somewhat  less  than  for  the  pre- 
vious season.  The  average  of  phosphoric  acid  is  the  same ; 
while  the  average  percentage  of  lime  is  somewhat  higher 
than  for  1903. 
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A  study  of  these  tables  will  emphasize  the  importance  of 
buying  this  class  of  material  on  a  statement  of  a  guaranteed 
composition.  We  would  urge  all  parties  to  ask  for  a  posi- 
tive guarantee  of  the  amount  of  potassium  oxide,  phosphoric 
acid  and  calcium  oxide  (although  our  State  law  does  not 
oblige  the  manufacturer  to  guarantee  the  latter  element,  it 
should  be  required  when  buying  this  class  of  fertilizers)  said 
to  be  contained  in  this  or  similar  classes  of  fertilizers.  We 
would  also  advise  all  parties  to  patronize  those  dealers  and 
importers  who  have  complied  with  our  State  laws  by  secur- 
ing a  license  for  the  sale  of  their  article  in  Massachusetts. 
It  is  only  in  this  way  that  protection  by  our  State  laws  can 
be  secured. 

(6)  Lime  Ashes. -^WheA.  has  been  said  regarding  wood 
ashes  applies  with  equal  force  to  lime  ashes.  They  should 
always  be  bought  on  a  statement  of  the  guarantee  of  lime, 
potash  and  phosphoric  acid  which  they  contain,  as  they  are 
more  apt  to  vary  widely  in  chemical  composition  than  even 
wood  ashes. 

Table  showing  the  Maximum ,  Minimum  and  Average  Per  Cents,  of  the 
Different  higredierUs  found  in  Lime  Aahes  for  the  Seasons  of  1903 
and  1904, 


Maximum. 

Minimum. 

Average. 

IMS. 

1904. 

190S. 

1904. 

190S. 

1904. 

Moisture 

Potassium  oxide,     . 
Fhosphoric  add, 
Calcium  oxide,  . 
Insoluble  matter, 

28.16 
8.82 

i.fie 

60.44 

26.60 

86.62 

2.46 

1.48 

66.24 

26.47 

10.47 
.76 
.08 

82.42 
1.10 

none 

.06 

trace 

21.92 

2.76 

15.66 

1.86 

.63 

41.16 
6.46 

10.88 

1.64 

.74 

42.88 
8.11 

From  the  above  comparison  it  will  be  seen  that  the  lime 
ashes  during  the  present  season  analyzed  a  little  higher  in 
lime  and  a  little  lower  in  potash  than  in  1903. 


3.    Notes  on  Phosphatic  Slag  and  Experiments  with 

Native  Phosphates. 

In  one  of  our  previous  annual  reports  (thirteenth  annual 
report,  1901,  of  Hatch  Experiment  Station  of  Massachusetts 
Agricultural  College,  pp.  68-70)  we  have  discussed  in  detail 
the  history  and  timely  appearance  of  the  basic  slag  phosphate 
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in  onr  general  markets.  In  this  article  we  pointed  out  the 
special  modes  of  analysis  that  were  in  use  in  testing  this 
material,  also  certain  changes  that  have  taken  place  in  many 
localities  in  preparing  the  phosphatic  slag  by  the  addition 
of  silica  in  a  fusing  process  to  change  the  free  lime  which  is 
present  in  the  slag  to  a  silicate  of  lime,  thus  showing,  it  is 
claimed,  a  larger  percentage  of  available  phosphoric  acid. 

Samples  of  phosphatic  slag  have  been  collected  in  our 
general  markets  during  the  past  year.  This  would  indicate 
that  this  class  of  material  was  claiming  the  attention  of  agri- 
culturists more  than  in  the  past.  The  extensive  introduction 
of  new  methods  of  iron  manufacture  has  largely  increased 
the  supply  of  phosphatic  slag.  Results  of  field  experiments 
have  shown  the  superior  value  of  this  material  and  demon- 
strated its  fitness  as  a  manurial  matter.  In  view  of  the 
above  facts,  we  have  again  taken  this  subject  up  for  dis- 
cussion. 

The  following  table  gives  the  results  of  analysis  of  samples 
of  phosphatic  slag  made  at  the  laboratory  during  1904,  in 
comparison  with  the  average  of  analyses  of  slags  made  at 
the  station  in  years  past.  Sample  I.  was  imported  from 
England  in  1904;  Sample  II.  was  collected  in  our  general 
markets  during  the  spring  of  1904 ;  Sample  IH.  was  the 
average  of  all  previous  analyses  made  at  the  station. 

Analysis  of  Samples  (Per  Cent), 


Sample  I. 


S&mple  II. 


Sample  III. 


Moisture 

Total  phoBphoiic  acid. 
Available  phosphoric  acid. 
Insoluble  phosphoric  acid, 
Calcium  oxide,     . 
Insoluble  matter, . 


.16 

none 

18.61 

ao.52 

- 

4.96 

- 

15.56 

60.58 

46.78 

- 

18.78 

.99 
30.61 

4.05 
19.02 
60.32 

6.59 


From  the  results  of  the  above  compilation  of  analyses  it 
will  be  seen  that  the  present  phosphatic  slag  does  not  differ 
materially  from  that  of  the  past.  The  two  samples  analyzed 
during  the  year  showed  the  presence  of  free  lime,  which  fact 
was  recognized  and  the  mode  of  analysis  was  so  modified  as  to 
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counteract  the  action  of  the  free  lime  before  subjecting  the 
samples  to  the  usual  treatment  with  neutral  citrate  of  am- 
monia for  the  dermination  of  the  available  phosphoric  acid. 
The  attempt  to  imitate  the  phosphatic  slag,  by  fusing 
apatite  with  soda  ash  at  600^  to  800°  C,  was  mentioned  in 
our  previous  annual  report.  Observations  have  been  ex- 
tended along  this  line  during  recent  years  by  fusing  natural 
phosphates  with  carnallite  and  kieserite  for  ten  to  fifteen 
minutes,  at  a  temperature  of  650°  to  800°  C.  This  treat- 
ment gave  a  compound  analyzing :  — 

Percent. 
Total  phosphoric  acid, 20.71 

Phosphoric  acid  soluble  in  2  per  cent,  citric  acid 

solution, 15.23 

Calcium  oxide, 9.92 

Magnesium  oxide, 10.20 

Potassium  oxide, 6.85 

Chlorine •  .         .         .  16.47 

It  was  repoi*ted  that  the  effect  of  this  fertilizer  on  oats  and 
peas  was  somewhat  superior  to  phosphatic  slag,  as  regards 
the  yield  of  grain. 

Another  substitute  for  slag  phosphate  is  described  by 
Prof.  P.  Wagner :  100  parts  of  coarsely  crushed  phosphorite 
is  fused  with  70  parts  of  acid  sodium  sulfate ;  20  parts  of 
calcium  carbonate,  22  parts  of  sand  and  6  to  7  parts  of  coal ; 
this  gave  a  product  testing  15.7  per  cent,  phosphoric  acid, 
practically  all  of  which  was  soluble  in  citric  acid  solution. 
Pot  experiments  were  conducted  on  oats,  grown  on  loam 
soil,  by  the  aid  of  this  mixture,  alongside  of  similar  experi- 
ments conducted  with  a  superphosphate  testing  17.7  per 
cent,  water-soluble  phosphoric  acid  and  18.9  per  cent,  total 
phosphoric  acid  and  phosphatic  slag,  testing  18  per  cent, 
citric  acid  soluble  phosphoric  and  19.9  per  cent,  total  phos- 
phoric acid.  The  fused  mixture  gave  as  quick-acting  and 
effective  results  as  the  superphosphate,  and  also  gave  results 
superior  to  the  basic  slag  phosphate. 

During  the  winter  of  1902  Mr.  H.  D.  Haskins  of  this 
department  made  some  interesting  experiments  in  fusing 
Canadian  apatite  with  a  mixture  of  sodium  and  potassium 
carbonates.     The  apatite  was  a  high-grade  material,  testing 
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31.22  per  cent,  phosphoric  acid  and  51.74  per  cent,  calcium 
oxide.  His  experiments  were  coaducted  as  follows  :  1  part 
of  the  apatite  was  fused  with  4  parts  of  a  mixture  composed 
of  23  parts  of  sodium  carbonate  and  39  parts  of  potassium 
carbonate.  The  resulting  mass  was  extracted  with  water, 
and  showed  a  test  of  3.68  per  cent,  water-soluble  phosphoric 
acid.  The  residue,  upon  treatment  with  neutral  citrate  of 
ammonia,  showed  a  test  of  26.78  per  cent,  of  reverted  phos- 
phoric acid,  leaving  only  .76  per  cent,  of  phosphoric  acid  in 
an  insoluble  form.  In  another  experiment  1  part  of  the 
apatite  was  Aised  with  1. 15  parts  of  the  same  fusing  mixture, 
this  amount  of  sodium  and  potassium  carbonate  being  theo- 
retically necessary  to  convert  all  of  the  phosphoric  acid  into 
phosphates  of  soda  and  potash.  The  resulting  mass  showed 
2.56  per  cent,  of  water-soluble  phosphoric  acid,  15.96  per 
cent,  of  reverted  phosphoric  acid  and  12.70  per  cent,  of  in- 
soluble phosphoric  acid.  Mr.  Haskins  also  made  experi- 
ments to  ascertain  to  what  extent  the  phosphoric  acid  in 
apatite  would  become  available  if  boiled  with  a  solution  of 
sodium  and  potassium  carbonate.  Several  strengths  of 
solution  were  used,  but  only  traces  of  phosphoric  acid  were 
dissolved,  the  residue  in  no  case  showing  over  1.98  percent, 
available  phosphoric  acid.  From  the  above  observations  it 
^vill  appear  that  great  fields  are  opened  for  a  more  extensive 
use  of  our  natural  phosphates  when  introduced  in  a  suitable 
form  by  some  fusing  process. 

In  conclusion,  we  must  say  that  the  consumption  of  com- 
mercial fertilizers  is  ever  on  the  increase,  and  it  is  a  great 
satisfaction  to  feel  that  apparently  the  increased  consump- 
tion of  fertilizers  is  more  than  off-set  by  the  prospective 
increase  in  natural  supplies.  The  increased  production  of 
sulfate  of  ammonia  from  improved  methods  in  the  manufac- 
ture of  coke  from  bituminous  coal,  the  recent  discoveries  of 
new  potash  deposits  in  Saxony,  Ger. ,  as  well  as  the  recent 
reported  discovery  of  nitrate  of  soda  beds  along  the  Pacific 
coast  in  the  United  States,  all  furnish  pleasant  reflections 
for  the  future  of  American  agriculture. 
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KE3PORT  OF  THE  ENTOMOLOGISTS. 


C.    U.    FEENALD,    H.   T.    FERNALD. 


A  number  of  different  lines  of  investigation  have  been 
begun  or  continued  during  the  year  1904,  in  addition  to 
what  may  be  termed  the  routine  work  of  the  division. 

Experiments  to  determine  the  best  treatment  for  the  San 
Jos6  scale,  begun  at  this  station  in  1902,  have  been  con- 
cluded, at  least  for  the  present,  as  they  have  resulted  in  so 
thoroughly  freeing  the  college  orchard  from  this  pest  as  to 
leave  no  material  for  further  experiment.  It  is  true  that 
the  scale  is  not  exterminated,  but  it  is  present  in  such  small 
numbers  that  several  years  must  elapse  before  the  orchard 
will  become  so  reinfested  as  to  be  of  any  value  for  experi- 
mental purposes.  On  the  other  hand,  it  is  impossible  under 
present  conditions  to  attempt  experimental  work  elsewhere, 
and  therefore  this  line  of  research  is  at  least  temporarily 
suspended. 

A  number  of  private  preparations  claiming  to  be  useful 
as  insecticides  have  been  tested  during  the  year,  with  vary- 
ing results  ;  but  none  have  thus  &r  been  found  which  appear 
to  be  of  great  value.  Whether  it  is  worth  while  to  take  the 
large  amount  of  time  necessary  for  these  tests,  when  the 
results,  if  they  should  ever  by  any  chance  prove  valuable, 
would  practically  only  produce  free  advertising  to  those 
manufacturing  them,  is  certainly  questionable,  particularly 
as  scarcely  any  of  these  substances  are  made  by  residents  of 
this  State. 

The  codling  moth  is  now  treated  by  spraying  during  the 
egg-laying  period  of  this  insect.  In  the  west  there  are 
several  broods  of  this  pest  each  year,  but  in  Massachusetts 
there  seems  to  be  much  uncertainty  on  this  point.  For  two 
years  observations  have  been  conducted  to  determine   the 
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number  of  broods  of  this  insect,  and  the  proper  times  at 
which  to  spray  the  trees  in  order  to  obtain  the  best  results. 
The  difference  in  seasons  is  of  course  a  factor  in  the  deter- 
mination of  these  points,  and  renders  it  necessary  that  the 
work  be  continued  for  a  term  of  years  before  final  results 
can  be  obtained. 

The  oyster-shell  scale  can  easily  be  controlled  by  mild 
sprays  if  these  are  applied  at  the  right  times,  but  two  years 
ago  no  one  in  Massachusetts  seemed  to  know  just  that  time. 
In  States  but  a  short  distance  south  this  pest  has  two  broods, 
and  it  has  been  doubtful  whether  there  were  not  two  here 
also.  In  order  to  determine  these  questions,  careful  obser- 
vations have  been  made  during  the  last  two  years,  and  must 
be  continued  for  several  more  in  order  to  obtain  reliable 
results. 

For  nearly  three  months  of  the  year  all  the  spare  time 
of  the  entomologists  was  devoted  to  the  preparation  of  aa 
exhibit  for  the  Louisiana  Purchase  Exposition,  taking  time 
which  could  otherwise  have  been  devoted  to  experimental 
work.  The  nature  and  scope  of  this  exhibit  has  been  pre- 
sented elsewhere,  and  need  not  be  given  here. 

During  the  colder  months  of  the  year  experimental  work 
is  practically  impossible,  and  this  time  is  made  use  of  in 
putting  together  the  results  of  previous  investigations,  and 
drawing  conclusions  from  them ;  in  classifying  and  arrang- 
ing the  materials  gathered  and  received  during  the  summer  ; 
in  solving  the  more  complex  problems  connected  with  cases 
of  injury  difficult  to  reach  and  control  by  ordinary  means  ; 
and  in  original  investigations  of  various  kinds. 

The  correspondence  with  residents  of  the  State  requires  a 
large  amount  of  time.  In  1903  this  was  less  than  usual, 
the  reasons  for  it  being  considered  in  the  last  report.  This 
year  it  has  resumed  its  normal  quantity,  about  1,500  in- 
quiries having  been  received  and  answered  by  letter,  or  by 
sending  printed  information  on  the  topics  concerned. 

Particular  effort  has  been  made  to  obtain  samples  of  the 
injuries  caused  by  insects,  these  being  often  markedly  char- 
acteristic, and  therefore  of  the  greatest  utility  in  a  collection 
so  constantly  referred  to. 
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The  card  catalogue  has  now  been  installed  in  a  new  case, 
capable  of  holding  90,000  cards,  and  is  in  constant  use ;  in 
fact,  it  is  probably  the  most  useful  single  piece  of  apparatus 
in  the  possession  of  the  division.  Additional  cards  are  con- 
stantly being  added  as  new  literature  is  published. 

Insects  of  the  Year. 

The  unusually  cold  weather  during  the  winter  of  1903-04, 
together  with  a  few  sudden  and  marked  fluctuations  of  the 
temperature,  was  not  without  its  efiect  upon  insect  life,  as 
was  shown  last  summer,  though  perhaps  less  than  might  have 
been  expected. 

The  San  Jos6  scale  was  destroyed  in  large  numbers  by  the 
winter-killing  of  trees,  and  to  some  extent  on  those  which 
survived  the  winter.  This  demonstrates  that  this  insect  is 
not  entirely  hardy  during  severe  winters  in  this  latitude. 
Unfortunately,  enough  succeeded  in  living  to  produce  many 
young  during  the  summer,  so  that  this  insect  is  now  some- 
what more  abundant  than  it  was  a  year  ago.  It  is  generally 
distributed  over  the  State  cast  of  the  western  slopes  of 
the  Connecticut  valley,  but  seems  not  to  have  penetrated 
the  Berkshire  hills  to  any  great  extent.  Spraying  with  the 
lime-sulphur  mixture  for  this  pest  has  been  made  use  of  by 
many  fruit  growers  and  others,  and  has  proved  to  be  an 
excellent  method  for  its  control. 

Plant  lice  and  root  maggots  have  been  fairly  abundant 
this  year,  due  perhaps  to  their  great  increase  during  1903 
enabling  them  to  have  so  many  descendants  that  a  larger 
number  than  usual  succeeded  in  passing  the  winter. 

The  white  fly  (Aleyrodes)  in  greenhouses  has  apparently 
spread  in  all  directions,  complaints  of  the  destruction  it  has 
caused  having  been  received  from  all  parts  of  the  State. 

The  red  spider  (^TetranychuH,  spp.)  has  also  been  very 
abundant,  both  in  greenhouses  and  outside,  where  a  charac- 
teristic brownish  tinge  on  the  leaves  of  afiected  plants  has 
often  been  verv  noticeable. 

The  usual  amount  of  correspondence  about  the  treatment 
for  ants  in  houses  and  on  lawns,  about  cut-worms,  wire 
worms,  the  oyster-shell  and  scurfy  scales  and  the  various 
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soft  scales,  indicates  that  these  pests  have  been  as  abundant 
as  ever,  and  that  many  people  are  still  entirely  ignorant  of 
the  appearance  of  their  commonest  insect  foes. 

The  brown-tail  moth  has  continued  to  spread  over  the 
State,  and  has  been  found  in  Lunenburg,  Clinton  and  Whit- 
man, by  the  State  nursery  inspectors.  This  indicates  that 
the  insect  is  spreading  westward  rapidly,  and  that  it  will  be 
present  in  all  parts  of  Massachusetts  within  a  very  few  years. 
During  the  middle  of  July,  while  the  motlis  were  fl^dng,  it 
was  noticeable  that  they  were  attracted  to  light,  many  being 
destroyed  by  flying  into  open  arc  lights  on  the  streets,  in 
some  cases  falling  to  the  ground  below  the  lights  in  such 
numbers  as  to  form  heaps  of  noticeable  size. 

It  has  usually  been  believed  that  the  amount  of  feeding 
done  by  these  insects  in  the  fall  was  so  slight  that  it  could 
be  ignored.  This  year,  however,  the  caterpillars,  after 
hatching  and  even  after  fonning  their  tents,  fed  so  much  that 
where  they  were  abundant  all  the  foliage  was  skeletonized 
and  turned  brown.  This  was  very  noticeable  in  parts  of 
Belmont,  Arlington,  "Winchester  and  elsewhere.  After  the 
pear  and  apple,  oaks  seemed  to  be  a  favorite  food  for  this 
insect,  and  the  browning  of  the  foliage  in  places  ^vas  so 
great  that  newspapers  called  attention  to  ^<  an  extra  brood  " 
of  this  pest,  and  in  some  cases  discovered  that  it  Avas  '^  a  new 
and  hitherto  unknown  insect "  which  was  causing  the  injury. 

The  gypsy  moth  is  now  generally  distributed  over  its 
original  territory,  and  in  one  or  two  places  has  spread 
beyond  it.  In  the  districts  where  it  is  most  abundant,  the 
destruction  it  formerly  caused  when  unchecked  is  again 
seen,  and  the  result  if  no  means,  of  repression  or  control 
are  taken  can  easily  be  imagined  by  any  one  who  has  visited 
these  places*.  Local  organizations  in  the  infested  districts 
are  taking  action  to  destroy  this  and  the  brown-tail  moth, 
and  are  doing  splendid  work ;  but  this  should  be  supple- 
mented by  work  on  broader  lines  and  with  more  power  than 
local  organizations  possess,  if  lasting  results  are  to  be  hoped 
for. 
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REPORT  OF  THE  AGRICULTURISTS. 


WM.  P.  BROOKS  ;    ASSISTANTS,  F.  R.  CHURCH,  S.  B.  HASKELL. 


The  work  of  the  agricultural  department  of  the  experi- 
ment station  during  the  past  year  has  in  the  main  followed 
the  general  lines  of  investigation  which  have  recently  en- 
gaged attention.  These  for  the  most  part  are  connected 
with  questions  affecting  the  selection  and  use  of  manures  and 
fertilizers.  To  give  results  of  value,  such  experiments  re- 
quire numerous  repetitions,  because  of  variation  in  product 
due  to  seasons  and  to  conditions  which  we  cannot  fully  con- 
trol. In  the  averages  of  a  series  of  years  the  influence  of 
such  variations  is  in  a  measure  eliminated,  and  deductions 
based  upon  such  averages  will  serve  as  a  basis  in  farm  prac- 
tice. 

The  work  of  the  past  season  has  involved  the  care  of  over 
220  plots  in  the  open  field,  150  closed  plots  and  278  pots  in 
vegetation  experiments. 

Our  grass  garden,  which  includes  48  species  and  7  varie- 
ties, most  of  them  occupying  1  square  rod  of  land,  has  been 
cared  for  as  usual.  One-half  of  the  area  in  each  species  has 
been  kept  constantly  lawn-mown,  with  a  view  to  studying 
the  probable  effects  of  grazing ;  and  a  considerable  number 
of  species  which  had  become  mixed  have  been  renewed, 
after  paring  and  burning  the  old  turf  for  the  destruction  of 
seeds  and  roots  of  weeds  and  other  grasses. 

Numerous  experiments  with  alfalfa,  both  on  our  own 
grounds  and  on  the  grounds  of  selected  farmers,  are  in 
progress.  The  results  of  this  work  are  to  be  given  in  a  bul- 
letin. It  suflices  for  the  present  to  say  that  we  have  nowhere 
attained  results  so  satis&ctory  that  the  extensive  sowing  of 
this  crop  can  be  advised ;  it  must  still  be  regarded  as  in  the 
experimental  stage. 
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A  few  cultures  of  nitrogen-assimilating  bacteria,  sent  out 
by  the  Department  of  Agriculture  for  use  with  legumes, 
have  been  tried,  and,  so  £eu:  as  can  be  judged,  with  disap- 
pointing results.  A  bulletin  descriptive  of  this  work  and 
the  results  obtained  will  be  prepared  in  due  time. 

We  have  increased  the  scope  of  our  work  with  the  new 
and  promising  varieties  of  timothy  received  from  Prof.  A. 
D.  Hopkins  of  the  West  Virginia  Experiment  Station,  five 
years  ago.  Several  of  these  are  distinct  improvements  upon 
the  ordinary  commercial  timothy,  and  these  are  being  in- 
creased as  rapidly  as  possible,  for  the  production  of  seed 
which  will  later  be  furnished  to  selected  farmers  for  trial. 

Variety  work  with  wheat,  oats  and  barley  has  engaged 
considerable  attention.  Seeds  of  31  varieties  which  for  a 
series  of  years  had  given  remarkable  crops  in  the  Dominion 
of  Canada  were  kindly  donated  for  the  purpose  by  Dr.  Wil- 
liam Saundera,  director.  Experimental  Farms  of  Canada.  It 
was  hoped  that  these  northern-grown  grains  might  prove 
valuable,  but  the  results  were  disappointing.  Practically 
all  varieties  were  affected  by  rust,  and  the  yields  of  most 
were  small.  The  range  of  variation  in  the  crops  obtained 
was  as  follows  :  for  wheat,  at  the  rate  of  from  6  to  15  bushels 
per  acre ;  for  barley,  at  the  rate  of  from  6  to  26  bushels 
per  acre  ;  for  oats,  at  the  rate  of  from  40  to  55  bushels  per 
acre.  Among  the  varieties  of  oats,  the  Improved  Ligowa, 
Bavarian,  Thousand  $  and  Wide  Awake  gave  the  best  yields, 
—  all  in  excess  of  50  bushels.  These  varieties  would  seem 
to  be  worthy  of  further  attention. 

The  work  with  poultry  has  been  along  the  same  lines  as 
last  year,  the  relations  of  food  combinations  to  egg  produc- 
tion being  the  subject  under  investigation. 

The  statement  of  results  obtained,  presented  in  detail  in 
this  report,  does  not  cover  all  the  experiments  in  progress. 

The  principal  subjects  of  inquiry  discussed,  and  the  more 
important  results,  are  as  follows  :  — 

I.  —  To  determine  the  relative  value  of  barnyard  manure, 
nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood  as  sources 
of  nitrogen.  The  crop  of  this  year  was  potatoes,  and,  on 
the  basis  of  yield,  the  rank  of  the  nitrogen-furnishing  mate- 
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rials  is  as  follows :  barnyard  manure,  nitrate  of  soda,  dried 
blood,  sul&te  of  ammonia.  The  nitrate  ranks  relatively 
lower  this  year  than  in  any  previous  year  of  the  experiment 
except  last.  On  the  basis  of  increases  in  all  the  crops  grown 
since  the  experiment  began,  as  compared  with  the  no-nitrogen 
plots,  the  materials  rank  as  follows :  nitrate  of  soda,  100 ; 
barnyard  manure,  83.6 ;  dried  blood,  66.9 ;  sulfiite  of  am- 
monia, 56.9.  In  this  experiment  we  are  also  testing  the 
stubble  value  to  succeeding  crops  of  legumes  on  the  no-nitro- 
gen plots.  The  results  of  this  year  indicate  the  soy  bean 
crop  stubble  to  have  been  of  little  value. 

II.  — To  determine  the  relative  value  of  muriate,  as  com- 
pared with  high-grade  sulfate  of  potash,  for  field  crops.  The 
results  of  this  year  indicate  the  sulfate  to  be  considerably 
superior  to  the  muriate  both  for  rhubarb  and  for  cabbages. 

III.  — To  determine  the  relative  value  of  different  potash 
salts  for  field  crops.  The  salts  under  comparison  are  high- 
grade  sulfate,  low-grade  sulfate,  kainit,  muriate,  nitrate,  car- 
bonate and  silicate.  The  crops  of  this  year  were  cabbages, 
field  com  and  ensilage  corn.  The  most  striking  results 
of  the  comparison  are  the  relatively  very  low  yield  of  the 
silicate  of  potash  and  the  relatively  high  yields  obtained  on 
the  nitrate  and  the  carbonate. 

IV.  —  To  determine  the  relative  value  of  phosphates  used 
in  quantities  furnishing  equal  phosphoric  acid  to  each  plot. 
The  crop  of  this  year  was  corn.  The  most  striking  result 
was  the  very  inferior  yield  produced  on  the  plot  where 
Florida  soft  phosphate  is  used.  This  result,  in  exact  agree- 
ment with  results  with  different  crops  in  earlier  years,  in- 
dicates a  very  low  degree  of  availability  for  this  phosphate. 

V.  —  A.  Soil  test  with  corn.  The  crop  of  this  year,  the 
sixteenth  during  which  the  experiment  has  continued,  was 
excellent  on  all  plots  to  which  potash  has  been  annually 
applied.  Where  muriate  of  potash  alone  has  been  continu- 
ously used,  the  yield  was  at  the  rate  of  about  47  bushels 
per  acre.  Where  muriate  of  potash  and  dissolved  bone- 
black  have  been  continuously  used,  the  yield  was  at  the  rate 
of  53  bushels  per  acre,  which  is  the  best  crop  produced  on 
any  combination  of  fertilizers,  and  actujilly  exceeds  the  yield 
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on  the  plot  where  manure  has  been  annually  applied  at  the 
rate  of  5  cords  per  acre.  The  experiment  strikingly  shows 
the  great  importance  of  the  liberal  supply  of  potash  in  fer- 
tilizers for  the  corn  crop.  B.  Soil  test  with  grass  and 
clover.  The  nitrate  of  soda,  whether  used  alone  or  in  com- 
bination, caused  a  large  increase  in  the  first  crop.  The  use 
of  potash  without  lime  had  little  effect  upon  the  crop. 
Where  potash  has  been  used  continuously  for  fifteen  years, 
with  two  heavy  applications  of  lime  (in  1899  and  1904),  the 
effect  on  the  proportion  of  clover  and  on  total  yield  was 
very  marked.  The  most  profitable  crop  produced  by  any 
fertilizer  combination  was  obtained  upon  the  plot  to  which 
dissolved  bone-black  and  muriate  of  potash  have  been  con- 
tinuously applied.  On  the  limed  portion  of  this  plot  the 
yield  is  at  the  rate  of  6,100  pounds  of  hay.  The  annual 
cost  of  the  fertilizers  applied  to  this  plot  has  been  $7.50. 

VI.  — To  determine  the  relative  value  in  crop  production 
of  a  fertilizer  mixture  rich  in  potash,  as  compared  with  one 
representing  the  average  of  the  special  com  fertilizers  pur- 
chasable in  our  markets.  The  result  of  this  year  is  sub- 
stantially equal  crops  under  the  two  systems  of  manuring, 
at  a  cost  of  rather  over  $5  per  acre  less  for  the  combination 
of  fertilizers  richer  in  potash. 

Vn.  — To  determine  the  relative  value  in  com  production 
of  a  moderate  application  of  manure  alone,  as  compared  with 
a  smaller  application  of  manure  used  in  combination  with 
160  pounds  of  high-grade  sulfate  of  potash  per  acre.  The 
result  of  this  year  was  crops  under  the  two  systems  equal  in 
amount  of  stover,  but  an  average  at  the  rate  of  5  bushels  of 
grain  per  acre  less  on  the  combination  of  manure  and  potash 
than  on  the  manure  alone.  The  difference  in  crop  is  not 
sufficient  to  cover  the  excess  in  cost  of  the  larger  amount 
of  manure  alone,  as  compared  with  the  lesser  amount  of 
manure  and  potash. 

Vm.  —  To  determine  the  economic  result  of  using  in 
rotation  on  grass  lands,  the  first  year,  barnyard  manure, 
8,000  pounds  per  acre ;  the  second  year,  wood  ashes,  1  ton 
per  acre ;  and  the  third  year,  bone  meal,  600,  and  muriate 
of  potash,  200,  pounds  per  acre.     The  average  yield  of  hay 
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daring  the  past  season,  all  three  systems  of  manuring  being 
represented  on  a  total  area  of  about  9  acres,  is  at  the  rate  of 
8,050  pounds  of  hay  per  acre.  The  average  for  the  twelve 
years  during  which  the  experiment  has  continued  (1893  to 
1904,  inclusive)  is  6,718  pounds. 

IX.  —  To  determine  which  is  better  economy,  —  to  spread 
manure  as  hauled  from  the  stable  during  the  winter,  or  to 
place  in  a  large  heap  to  be  spread  in  spring.  This  ex- 
periment was  repeated  in  five  pairs  of  plots.  The  winter 
application  gave  the  better  yield  in  three  cases,  the  spring 
application  in  two ;  but  the  difference  in  the  value  of  the 
crop  where  the  spring  application  gave  the  larger  yield  was 
not  sufficient  to  cover  the  difference  in  the  cost  of  the  two 
systems  of  handling  the  manure,  which  amounts  to  $4.80 
per  acre.  The  winter  of  1903  and  1904  was  exceptionally 
&vorable  to  good  results  from  application  at  that  season,  as 
conditions  were  such  that  there  was  no  washing  over  the 
sur&ce. 

X.  — To  determine  whether  the  application  of  nitrate  of 
soda  after  the  harvesting  of  the  first  crop  will  give  a  profit- 
able increase  in  the  rowen  crop.  The  increases  produced 
were  considerable,  but,  possibly  because  of  somewhat  defi- 
cient rain&ll,  were  not  sufficient  to  make  the  application  dis- 
tinctly profitable. 

XI.  — The  variety  test  of  potatoes.  Forty-nine  varieties 
of  potatoes  were  tested.  The  yield  obtained  from  the  differ- 
ent varieties  ranged  from  104  bushels  of  merchantable  pota- 
toes per  acre  for  the  Clinton  to  319  bushels  of  merchantable 
potatoes  per  acre  for  Simmon's  Model.  Seven  varieties  gave 
a  yield  in  excess  of  the  rate  of  260  bushels  per  acre,  namely  : 
Simmon's  Model,  Extra  Early  White  Rose,  Great  Divide, 
Steuben,  1904,  Mills'  New  Rose  Beauty.  These  varieties 
are  mentioned  in  the  order  of  their  productiveness. 

Xn.  —  Comparison  of  different  foods  and  combinations 
of  foods  furnishing  essential  nutrients  in  different  nutritive 
ratios  for  laying  hens.  The  hens  were  supported,  at  a  cost 
of  about  %  of  a  cent  per  hen  daily,  on  mixtures  of  food 
rich  in  corn,  as  compared  with  a  cost  of  about  y^  o{  a  cent 
per  hen  daily,  on  mixtures  of  food  rich  in  wheat.     The  food 
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cost  per  egg  was  lowest  on  the  food  mixtures  containing  a 
large  proportion  of  corn.  The  combination  of  feeds  includ- 
ing a  considerable  portion  of  rice  and  rice  meal  gave  the 
most  satisfactory  egg  yield  of  any  combination  tested,  but 
the  cost  of  rice  is  too  great  to  make  it  an  economical  food 
for  poultry. 

I. — Manures   and  Fertilizers  furnishing   Nitrogen 

COMPARED.     (Field  A.) 

The  experiments  in  Field  A  have  two  principal  objects  in 
view :  first,  to  compare  the  eflBciency  (as  measured  by  crop 
production)  of  a  few  standard  materials  which  may  be  used 
on  the  farm  as  sources  of  nitrogen  ;  second,  to  determine  to 
what  extent  the  introduction  of  a  legume  will  render  the 
application  of  nitrogen  to  a  succeeding  crop  of  another  family 
unnecessary.  The  field  includes  eleven  plots  of  one-tenth 
acre  each.  A  full  description  of  the  plan  followed  will  be 
found  in  the  twelfth  annual  report  of  the  Hatch  Experiment 
Station.  The  materials  furnishing  nitrogen  under  compari- 
son are  barnyard  manure,  nitrate  of  soda,  sulfate  of  ammonia 
and  dried  blood.  With  few  and  unimportant  exceptions, 
each  plot  has  been  manured  in  the  same  way  since  1890. 
All  the  plots  annually  receive  equal  and  liberal  amounts  of 
materials  supplying  phosphoric  acid  and  potash.  Three  plots 
in  the  field  have  had  no  nitrogen  applied  to  them  since  1884 ; 
the  materials  under  comparison  on  the  other  plots  in  the 
field  are  applied  in  such  quantities  as  to  furnish  nitrogen  at 
the  rate  of  45  pounds  per  acre  to  each.  Barnyard  manure 
is  applied  to  one  plot,  nitrate  of  soda  to  two,  sulfate  of  am- 
monia to  three  and  dried  blood  to  two  plots.  The  potash 
applied  to  these  plots  is  supplied  in  the  form  of  muriate  to 
six  plots,  namely,  1,  3,  6,  7,  8  and  9.  It  is  supplied  in  the 
form  of  low-grade  sulfate  to  four  plots,  namely,  2,  4,  5  and 
10.  The  crops  grown  in  this  experiment  previous  to  this 
year  in  the  order  of  their  succession  have  been  :  oats,  rye, 
soy  beans,  oats,  soy  beans,  oats,  soy  beans,  oats,  oats, 
clover,  potatoes,  soy  beans,  potatoes,  soy  beans. 

The  crop  of  this  year  was  potatoes.  The  variety  was  the 
Grcoii  Mountain.  The  seed,  which  wa«?  of  fine  quality,  was 
grown  in  northern  Maine.     The  land  was  plowed  on  May 
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3 ;  manure  and  fertilizers  were  applied  on  the  7th,  and  the 
potatoes,  which  had  been  soaked  in  formalin  solution  for 
prevention  of  scab,  were  planted  on  May  11.  The  crop  was 
thoroughly  cared  for  throughout  the  season,  although  there 
was  some  injury  from  bugs,  apparently  due  to  the  fact  that 
the  Paris  green  used  for  the  firat  spraying  on  June  27  was 
impure.  The  vines  were  sprayed  three  times  with  Bordeaux 
mixture  and  Paris  green  :  respectively,  July  3,  18  and  30. 
There  was  apparently  little  injury  from  blight.  The  leaves 
on  the  plot  to  which  manure  was  applied  retained  their  gi'cen 
color  considerably  longer  than  those  on  the  other  plots.  On 
September  10  they  were  estimated  to  be  still  about  one-half 
green,  while  the  proportion  still  remaining  green  on  other 
plots  was  in  general  estimated  to  be  about  one-tenth  to  one- 
eighth.  By  September  22  the  tops  were  dead,  and  the  pota- 
toes were  dug  between  that  date  and  the  29th.  The  rates  of 
yield  on  the  several  plots  and  the  source  of  nitrogen  on  each 
are  shown  in  the  following  table  :  — 


Yield  of  Potatoes  per  Acre  (^BitsiheK) . 


Plots. 

NiTKOGEN  Fertilizers  used. 

Merchant- 
able. 

Small. 

0,  .       . 

2'-       • 

8             " 
8,.        . 

5::    : 
Ji .    • 

8,  .        . 

9,  .        . 
10..        . 

Barnyard  manure, 

1  Nltrsita  of  soda  (muriate  of  potasli), 
Nitrate  of  Boda  (Bolfate  of  potash), 
Dried  blood  (muriate  of  potash),    . 
No  nitroflren  (Bulfftte  of  potash). 
Sulfate  of  ammonia  (sulfate  of  potash), 
Sulfate  of  ammonia  (muriate  of  potash), 
No  nitrogen  (muriate  of  potash),    . 
Sulfate  of  ammonia  (muriate  of  potash), 
No  nitrogen  (muriate  of  potash),     . 
Dried  blood  (sulfate  of  potash). 

236.67 
190.88 
188.17 
141.83 
96.83 
IW.flO 
102.60 
104.88 
118.50 
111.67 
232.33 

41.67 
80.00 
SS.fiO 
86.00 
80.00 
19.17 
18.83 
11.60 
82.50 
86.17 
24.17 

The  yield  on  the  different  plots  varies  widely,  that  on  the 
plot  receiving  manure  being  the  best  in  the  field,  and  stand- 
ing relatively  much  higher  as  compared  with  the  plots  re- 
ceiving their  nitrogen  in  the  form  of  a  fertilizer  than  in  any 
previous  year.  It  is  believed  that  this  result  must  be  in 
large  measure  a  consequence  of  the  fact  that  the  application 
of  barnyard  manure  tends  to  maintain  the  stock  of  humus 
in  the  soil,  and  so  keeps  it  in  a  condition  more  favorable  to 
productive  capacity.  Neither  the  soy  bean  nor  the  potato 
leaves  a  residue  which  contributes  materiallv  to  tlie  humus 
content  of  the  soil,  and  no  other  crops  have  been  grown 
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during  the  past  five  years.  Experiments  in  continuous 
potato  culture  without  manures  in  the  Cornell  University 
Experiment  Station  have  shown  in  a  striking  manner  ihe 
dependence  of  this  crop  upon  the  presence  of  a  suitable 
proportion  of  organic  matter  in  the  soil.^  The  common 
observation  that  potatoes  thrive  exceptionally  well  in  virgin 
soils  and  upon  sod  land  points  in  the  same  direction. 

The  superiority  of  the  yield  on  Plot  10  also  is  striking. 
This,  in  the  writer's  opinion,  is  due  to  the  fact  that  the  pota- 
toes on  this  plot  were  covered  by  hand,  while  those  on  the 
other  plots  were  covered  by  the  use  of  the  plow.  The 
potatoes  on  this  plot  came  up  much  more  quickly  and  more 
vigorously  than  those  on  the  others,  and  showed  decided 
superiority  in  growth  from  the  start. 

The  average  yields  of  this  year  on  the  several  fertilizers 
are  shown  in  the  following  table  :  — 


FEBTILIZER8  U8BP. 

Merchantable 
(Bushels). 

Small 
(Bnshets). 

Averageof  theno-nitroffenplots  (8),       .... 
Average  of  the  nitrate  ol  Booft  plots  (S),  . 
Average  of  the  dried  blood  plots  (2),        .... 
Average  of  the  sulfate  of  ammonia  plots  (8), . 

114.11 
189.25 

i86.ai 

124.50 

26.88 
84.75 
30.00 
21.67 

As  the  result  of  all  experiments  previous  to  this  year,  it 
is  found  that  the  materials  furnishing  nitrogen  have  produced 
crops  in  the  following  relative  amounts  :  — 

Percent. 
Nitrate  of  soda 100.00 

Bamjard  manure,  . 94.00 

Dried  blood 90.40 

Sulfate  of  ammonia, 90.30 

No  nitrogen, 72.80 

Similar  averages  for  this  year  are  as  follows  :  — 

Per  Cent. 
Nitrate  of  soda 100.00 

Barnyard  manure 124.30 

Dried  blood, 96.80 

Sulfate  of  ammonia,        ......  65.30 

No  nitrogen, 62.50 

As  was  the  case  last  year,  the  nitrate  of  soda  stands  rela- 
tively lower  than  in  experiments  of  previous  years,  although 

I  Bulletin  No.  196,  Comcll  UnWeralty  Experiment  Station,  p.  58. 
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it  still  maintains  its  superiority  as  compared  with  the  other 
fertilizers  furnishing  nitrogen.  The  barnyard  manure  pro- 
duces a  superior  crop,  not,  it  is  believed,  because  of  the 
superior  availability  of  the  nitrogen  it  contains,  but,  as  has 
been  suggested,  because  of  the  better  physical  condition  of 
the  soil  produced  by  the  humus  it  furnishes. 

If  we  compare  the  different  materials  used  as  sources  of 
nitrogen  on  the  basis  of  increase  in  crop  rather  than  on  the 
basis  of  total  product,  they  rank  to  date  for  the  entire  period 
of  the  experiment  1890  to  1904  as  follows  :  — 

ReUUive  Increases  in  Yields  (^Average  for  the  Fifteen  Years'). 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 83.60 

Dried  blood, 66.90 

Sulfate  of  ammonia, 59.90 

These  figures  make  the  superiority  of  nitrate  of  soda  as  a 
source  of  fertilizer  nitrogen  very  apparent.  In  view  of  the 
fBict  that  at  current  prices  it  furnishes  a  pound  of  nitrogen  at 
a  lower  cost  than  almost  any  other  material,  the  advisability 
of  depending  chiefly  upon  the  nitrate  as  a  means  of  supply- 
ing the  important  element  nitrogen  becomes  strikingly  evi- 
dent. 

Effect  of  a  Legwne  upon  the  Following  Crop, 

It  is  pointed  out,  in  introducing  what  will  be  said  under 
tliis  topic,  that  the  object  in  this  experiment  is  not  to  test 
the  effect  of  producing  a  legume  which  is  plowed  under,  but 
simply  the  improvement,  if  any,  derived  from  the  roots  and 
stubble  the  legume  leaves  behind  when  harvested.  The 
results  thus  far  indicate  little  improvement  in  the  condition 
of  the  soil  following  the  culture  of  the  soy  bean,  with  the 
exception  of  those  obtained  with  the  potato  crop  following 
soy  beans  in  1902.  The  introduction  of  the  clover  crop,  on 
the  other  hand,  was  followed  by  marked  improvement;  and 
it  would  now  appear  possible  that  the  good  results  with  the 
potato  crop  in  1902  may  have  been  in  part  at  least  a  conse- 
quence of  the  unexhausted  residue  of  the  clover  stubble  and 
roots  turned  under  in  the  spring  of  1900.  The  following 
table,  with  the  curve  below  it,  makes  the  facts  clear :  — 
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Effect  of  Lcgumitums  Craps  upon  the  Following  Crop  (^Pounds). 


Plots 

1899. 

1891. 

1898. 

1898. 

1894. 

1898. 

1898. 

1897. 

(Bach  One-tenth 

Acre). 

Oato. 

Rye. 

Soy 
Be&n. 

Oats. 

Soy 
Bean. 

Oats. 

Soy 
Bean. 

Oato. 

Nitrogen  plots,    . 
No-nitrogen  plots. 

348 

290 

484 
421 

1,966 
1,448 

606 
640 

020 
402 

494 
870 

1.740 
1,148 

446 

197 

Effect  of  Leguminous  Crops  upon  the  Following  Crop  (Pounds)  — 

Concluded. 


Plots 

1898. 

1899. 

1999. 

1991. 

1999. 

1998. 

1994. 

(Each  One-tenth 
Acre). 

Oato. 

Clover. 

Potatoes. 

Soy 
Bean. 

Potatoes. 

Soy 
Bean. 

Potatoes. 

Nitrogen  ploto,  . 
No-nltrogen  ploto,     . 

264 

168 

418 
867 

1,816 
1,264 

442.21 
89S.S1 

1,063.6 
1,046.0 

2,726 
1,907 

1,199 
840 

1  Dry  beans  and  straw. 

Curve  showing  Belation  of  Average  No-nitrogen  to  Averctge  Nitrogen 
Plots t  the  LcUter  being  considered  in  Each  Tear  100. 

[Per  cent,  average  no-nitrogen  to  average  nitrogen.] 
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It  will  be  noticed  that  the  crops  following  soy  beans  have 
as  a  rule  showed  little  improvement  which  can  be  attributed 
to  that  crop.  So  long  as  tlie  soy  bean  was  the  legume  grown, 
the  crops  on  the  no-nitrogen  plots  continued  in  general  to 
decline,  as  compared  with  the  crops  obtained  upon  the  nitrogen 
plots.  This  is  indicated  by  the  fairly  uniform  and  compara- 
tively rapid  fall  in  the  line  indicating  the  relative  production. 
The  introduction  of  clover  causes  a  marked  rise  in  the  line 
indicating  production,  and  this  continues  during  the  first 
three  seasons  following  the  plowing  of  the  clover  sod.  The 
effect  of  the  soy  beans  upon  the  crop  of  potatoes  grown  in 
1902  appears  to  have  been  distinctly  beneficial ;  but,  as  was 
stated  in  the  fifteenth  annual  report,  the  ft.ct  that  the  potato 
crop  in  1902  suffered  from  blight  undoubtedly  favored  the 
plots  where  the  growth  was  relatively  feeble.  In  conmient- 
ing  upon  the  results  obtained  in  1902,  I  said  :  — 

It  may  be  that  the  relative  standing  of  the  no-nitrogen  plots 
is  higher  than  it  would  have  been  had  the  crop  of  potatoes 
grown  to  normal  maturity.  It  will  be  remembered  that  blight 
and  rot  prevailed  to  a  considerable  extent,  and  these  would 
naturally  injure  the  potatoes  witli  the  ranker  growth  more  than 
those  where  the  growth  was  less  luxuriant.  It  does  not  seem, 
therefore,  that  we  are  justified  in  concluding  that  the  after- 
effect of  the  soy  beans  is  as  useful  as  the  relation  between  the 
figures  appears  to  indicate. 

In  view,  then,  of  the  doubt  as  to  whether  the  tnie  relative 
capacity  for  product  was  shown  in  1902,  and  the  further 
fact  that  all  other  years  show  a  general  agreement  in  not 
indicating  a  decided  benefit  following  the  introduction  of 
the  soy  bean  as  a  crop,  we  seem  to  be  justified  in  the  con- 
clusion that  the  residual  fertility  left  behind  by  the  soy  bean 
is  comparatively  unimportant. 

n. — The  Relative  Value  of  Muriate  and  High-grade 

Sulfate  of  Potash.     (Field  B.) 

The  object  in  view  in  this  experiment  is  to  test  the  relative 
value  of  muriate  and  high-grade  sulfate  of  potash  when  used 
continuously  upon  the  same  soil.  The  experiment  was  be- 
gun in  1892.     The  potash  salts  were  used  for  the  period 
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from  1892  to  1899  inclusive,  at  the  rate  of  400  pounds  per 
acre ;  since  1900  the  rate  of  application  has  been  250  pounds 
per  acre.  Fine-ground  bone  at  the  rate  of  600  pounds  per 
acre  has  been  yearly  applied  to  all  plots.  The  number  of 
plots  in  the  field  at  present  is  ten,  five  receiving  muriate  of 
potash,  and  alternating  with  the  same  number  of  plots  which 
yearly  receive  sul&te  of  potash.  Various  crops  have  been 
grown  in  rotation,  including  potatoes,  field  corn,  sweet  com, 
grasses,  oats  and  vetch,  barley  and  vetch,  winter  rye,  clovers 
of  various  kinds,  sugar  beets,  soy  beans,  and  cabbages. 
Most  of  these  crops  have  been  grown  during  several  years. 
With  few  exceptions,  good  yields  have  been  obtained. 
Among  the  crops  grown,  the  potatoes,  clovers,  cabbages  and 
soy  beans  have  usually  done  best  on  sulfate  of  potash.  The 
yield  of  corn,  grasses,  oats,  barley,  vetches  and  sugar  beets 
has  been  about  equally  good  on  the  two  salts,  while  the 
quality  of  the  potatoes  and  sugar  beets  when  grown  on  sul- 
fate of  potash  has  been  distinctly  better  than  on  muriate  of 
potash.  Three  years  ago,  two  of  the  plots  in  this  field  were 
set  to  small  fruits,  asparagus  and  rhubarb,  —  on  each  plot 
one  row  each  of  raspberries,  blackberries,  asparagus  and 
rhubarb.  Aside  from  the  crops  just  named,  those  of  the  post 
year  have  been  cabbages  on  two  plots  and  three  varieties  of 
clover,  namely.  Mammoth  Red,  Medium  Red  and  Alsike, 
each  on  two  plots.  The  clover  was  sown  in  the  spring,  and 
the  product  of  the  plots  was  considerably  mixed  with  weeds ; 
for  this  reason,  the  weights  were  not  taken.  There  was  no 
readily  distinguishable  difference  in  the  growth  of  either  the 
Medium  or  the  Mammoth  clovers  that  could  be  attributed  to 
the  difference  in  potash  manuring.  The  Alsike  clover  upon 
the  plot  manured  with  sulfate  of  potash  has  made  a  distinctly 
better  start  than  that  on  the  muriate.  Neither  the  asparagus, 
raspberries  nor  blackberries  have  yet  become  sufficiently 
established  to  give  a  full  crop,  and  the  results  will  not  be 
reported  in  detail.  The  yield  of  asparagus  was  substantially 
equal  on  the  two  potash  salts.  The  yield  of  raspberries  on 
the  muriate  of  potash  was  considerably  greater  than  on  the 
sulfate.  Observation  of  the  growth  of  the  berry  bushes  and 
asparagus  since  they  were  set  indicates  that  the  rate  of 
manuring  which  has  been  the  practice  on  this  field  does  not 
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maintain  the  soil  in  sufficiently  high  feiiiility  to  prodace  satis- 
&ctory  growth  on  either  of  the  combinations  of  fertilizers 
employed.  During  the  past  season,  therefore,  we  have  used 
nitnrate  of  soda  at  the  rate  of  200  pounds  per  acre,  in  connec- 
tion with  the  customary  amounts  of  bone  meal  and  potash, 
on  the  plots  occupied  by  these  crops. 

1.     Rhubarb  {Sulfate  v.  Muriate  of  Potash), 

The  rhubarb  grown  in  this  experiment  is  of  the  Monarch 
variety.  The  gi'owth  has  been  vigorous  and  healthy.  The 
product  of  this  year  is  shown  in  the  following  table  :  — 

Muriate  v.  High-grade  Sulfas  of  Potash  {Rhubarb) .  —  Yields  per  Acre 

{Pounds), 


Fertilizess  used. 


Stalks.  Leavea. 


Muriate  of  potash 8,421  11,9S7 

Sulfate  of  potaah, 8,569  14,286 


The  yield  of  stalks  on  the  two  plots  is  substantially  equal, 
but  the  weight  of  the  leaves  accompanying  the  stalks  pro- 
duced on  the  sulfate  of  potash  is  materially  greater  than  on 
the  other  potash  salt.  Whether  this  fact  has  any  special 
significance  is  not  at  present  known  ;  but  it  is  at  least  sug- 
gestive that  on  Field  C,  where,  under  conditions  otherwise 
diflTering  quite  widely  from  those  in  Field  B,  the  muriate  is 
compared  with  the  sul&te,  a  similar  difference  in  weight  of 
leaves  as  compared  with  stalks  is  found.  It  is,  of  course, 
evident  that  the  results  of  this  year  do  not  throw  any  im- 
portant light  upon  the  question  as  to  whether  there  is  any 
important  practical  difference  in  the  two  potash  salts  for  this 

crop. 

2.     Cabbages  {^Sulfate  v.  Muriate  of  Potash). 

The  variety  of  cabbages  grown  this  year  was  Fottler's 
Brunswick  Drumhead.  The  seed  was  planted  in  hills  two 
feet  apart  and  in  rows  three  and  one-half  feet  apart,  on  June 
30.  The  plants  were  thinned  first  to  two  in  a  hill,  and  later,  on 
August  16,  to  one.  The  summer  and  the  autumn,  especially 
the  latter,  averaged  much  below  the  normal  temperature,  and 
the  cabbages  were  by  no  means  matured  on  the  approach  of 
weather  which  compelled  their  harvesting.    With  a  normal 
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season  there  is  no  doubt  that  nearly  all  the  plants  would  have 
produced  merchantable  heads.  Under  existing  conditions  a 
very  large  proportion  of  the  heads  were  regarded  as  too 
soft  to  be  included  in  that  class.  The  yields  per  acre  are 
shown  in  the  following  table  :  — 

Muriate  v.  High-grade  Sulfate  of  Potash  (Cabbages).  —  Yields  per  Acre 

(^Poufids) . 


FEBTILIZBR8  USED. 


Hard  Heads. 


SoftHeada. 


Muriate  of  potash 872  22,791 

Sulfate  of  potash, 2,071  24,319 


It  will  be  seen  that  the  product  on  the  sul&te  of  potash  lb 
considerably  superior  to  that  on  the  muriate.  The  yield  of 
hard  heads  is  nearly  two  and  one-half  times  as  great,  while 
the  yield  of  soft  heads  also  somewhat  exceeds  that  on  the 
muriate.  As  this  result  is  in  general  agreement  with  that 
usually  obtained  heretofore  with  the  cabbage  crop,  it  tends 
to  still  further  confirm  the  conclusion  that  it  is  best  that  the 
potash  used  for  this  crop  be  in  the  form  of  sulfate  rather  than 
muriate. 

HI.  —  Comparison  of  Different  Potash  Salts  for 

Field  Crops.     (Field  G.) 

Field  G  contains  40  plots,  of  about  one-fortieth  of  an  acre 
each.  The  experiments  in  progress  have  for  their  object 
the  determination  of  the  relative  value  for  field  crops  of  all 
the  prominent  potash  salts  when  each  is  used  continuously 
upon  the  same  land  throughout  a  long  series  of  years.  This 
experiment  was  begun  in  1898.  The  plots  are  arranged  in 
five  series  of  eight  each.  In  each  series  one  plot  has  re- 
ceived no  potash  since  the  experiment  began.  The  potash 
salts  under  trial  are  as  follows:  kainit,  high-grade  sulfate 
of  potash,  low-grade  sulfate  of  potash,  muriate  of  potash, 
nitrate  of  potash,  carbonate  of  potash  and  silicate  of  potash. 
Each  is  always  applied  in  such  quantity  as  to  furnish  actual 
potash  at  the  rate  of  165  pounds  per  acre.  All  the  plots  in 
the  field  are  yearly  fertilized  with  materials  supplying  to 
each  equal  amounts  of  nitrogen  and  phosphoric  acid.     For 
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nitrogen,  nitrate  of  soda  is  applied  at  the  rate  of  250  pounds 
per  acre,  exoept  on  the  plots  where  nitrate  of  potash  is  the 
source  of  the  potash  applied ;  here  a  suitable  reduction  in 
the  quantity  of  nitrate  of  soda  is  made,  on  account  of  the 
nitrate  nitrogen  furnished  by  the  potash  salt.  The  principal 
source  of  phosphoric  acid  on  these  plots  is  acid  phosphate, 
applied  at  the  rate  of  360  pounds  per  acre  to  all.  Tankage 
at  the  rate  of  270  pounds  per  acre  is  applied  to  all  plots  as 
a  source  of  less  immediately  available  nitrogen  and  phos- 
phoric acid.  The  crops  grown  in  this  experiment  in  the 
order  of  succession  are  as  follows :  1898,  Medium  Green 
soy  beans ;  1899,  Beauty  of  Hebron  potatoes  ;  1900,  Fott- 
ler's  Brunswick  cabbage.  Medium  Green  soy  beans,  Black 
cow  pea,  Wonderful  cow  pea;  1901,  Turkish  Red  wheat, 
Medium  Red  clover ;  Rural  Thoroughbred,  Leaming  Field, 
Boston  Market  and  Eureka  corn  ;  1902,  Medium  Red  clover ; 
1903,  Medium  Red  clover. 

During  the  past  season  the  crops  grown  in  the  field  were 
as  follows :  cabbages  on  sixteen  plots,  two  series  of  eight 
each ;  Sibley's  Pride  of  the  North  com  on  sixteen  plots, 
two  series ;  and  Leaming  Field  com  for  ensilage  on  eight 
plots.  The  season  was  unfavorable  to  full  maturity  for  the 
cabbage  crop,  for  reasons  which  have  been  alluded  to  in  dis- 
cussing results  on  fields  B  and  C.  For  the  same  reasons, 
and  also  because  of  the  excessive  rains  at  the  season  of 
planting,  the  season  was  highly  unfavorable  to  the  corn  crop. 
Defective  germination,  owing  to  the  excessive  rains,  pro- 
duced an  uneven  stand  of  plants  in  the  areas  devoted  to 
corn.  For  the  reasons  indicated,  it  does  not  seem  worth 
while  to  publish  the  results  in  full  detail,  and  averages  only 
will  be  given.     These  for  the  cabbages  are  as  follows  :  — 

Cabbages.  — Average  Rates  of  Yield  per  Acre  {Pounds). 


Potash  Salt. 


Hard  Heads. 


Soft  Heads. 


No  potaah  (plots  1,9),  . 
Kafnlt  (plotBS.lO), 
High-grade  sulfate  (plots  8, 11),  . 
Low-grade  sulfate  (plots  4, 12),  . 
Mmiate  of  potash  (plots  5,  IS),  . 
Nitrate  of  potash  (plots  6, 14),  . 
Carbonate  of  potasn  (plots  7, 16), 
Silicate  of  potash  (plots  8, 16),     . 


10,850 
11,100 
10,600 
12,100 
11,900 
14,800 
16,500 
10,650 


22,860 
26,160 
25,600 
27,400 
26,600 
23,100 
23,400 
25,060 
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The  most  striking  points  brought  out  by  these  figures  are : 
first,  the  high-grade  sul&te  of  potash  fails  to  show  the  supe- 
riority in  yield  to  muriate  which  has  generally  been  shown  ; 
second,  the  nitrate  and  carbonate  of  potash  have  given  yields 
very  materially  exceeding  those  obtained  on  any  of  the  other 
potash  salts  ;  third,  the  yield  on  the  silicate  of  potash  is  one 
of  the  poorest  in  the  field. 

Field  Com.  —  Average  Yields  per  Acre. 


Potash  Salt. 

Sound  Com 
(Bushels). 

Soft  Com 
(Bushels). 

Stover 
(Pounds). 

No  potash  (plots  17, 26),     . 

Kainlt  (plots  18.  26), 

High-grade  sulfate  (ploto  19, 27), 
Low-grade  sulfate  (plots  20,  28), 
Muriate  of  potash  (plots  21,  28), 
Nitrate  of  potash  (ploto  22, 80), 
Carbonate  of  potash  (ploto  23, 31),  . 
SUicate  of  potash  (ploto  24, 82) , 

16.00 
20.26 
19.60 
17.76 
20.60 
17.00 
17.00 
13.76 

17.78 
14.00 
13.46 
14.34 
14.44 
13.46 
16.78 
18.66 

3,740 
4,300 
4,340 
4,200 
4,680 
4,020 
4,420 
4,100 

The  most  striking  point  brought  out  by  these  averages  is 
the  poor  results  where  the  silicate  is  the  potash  salt  em- 
ployed. Aside  from  this,  the  results  with  corn  seem  to  be 
in  general  accord  with  those  which  have  been  usually  ob- 
tained, which  indicate  that  the  different  potash  salts  appear 
to  have  substantially  similar  effects  upon  this  crop. 

Ensilage  Com.  —  Average  Yield  per  Acre  (PoMTMte). 


Potash  Salt. 

Green 
Fodder. 

Potash  Salt. 

Gmen 
Fodder. 

No  potash  (plot  33), 
Kainlt  (plot  34).    .... 
High-grade  sulfate  (plot  35), 
Low-grade  sulfate  (plot  86) , 

28,800 
38,800 
34,000 
36,600 

Muriate  (plot  37), 
Nitrate  (plot  38), 
Carbonate  (plot  39),    . 
SUicate  (plot  40),        ... 

86,800 
32,800 
30,000 
22,400 

In  the  case  of  the  ensilage,  as  well  as  field  com,  the  sili- 
cate of  potash  gives  a  yield  much  inferior  to  that  produced 
by  the  other  potash  salts.  That  the  silicate,  whether  with 
cabbages,  field  or  ensilage  com  in  each  of  the  five  series 
of  plots  where  it  is  employed,  gives  yields  inferior  to  those 
obtained  with  the  other  potash  salts,  and  that  the  yield  does 
not  in  some  cases  equal  even  the  yield  obtained  from  the 
no-potash  plot,  is  a  fact  which  it  seems  desirable  to  point 
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out.  Up  to  the  present  year  the  yields  on  silicate  of  potash 
with  the  diflferent  crops  grown  have  not  been  markedly 
inferior  to  those  obtained  on  other  potash  salts.  It  is  im- 
possible, in  the  light  of  our  present  knowledge  of  the  con- 
ditionsy  to  offer  an  explanation  of  the  &cts,  although  it  is, 
of  course,  evident  that  the  soil,  which  was  originally  in  &ir 
condition  as  regards  its  stock  of  available  potash,  has  previ- 
ous to  this  year  been  in  condition  to  furnish  a  larger  share 
of  the  potash  needed  by  the  crop  than  at  present.  With 
increasing  exhaustion  of  natural  stores  of  potash,  the  differ- 
ences due  to  the  several  fertilizers  used  may  naturally  be 
expected  to  increase. 

i  rv.  —  Comparison  of  Phosphates  on  the  Basis  of  Equal 

Application  of  Phosphoric  Acid. 

I  The  present  is  the  eighth  season  of  this  experiment,  which 

has  for  its  object  the  determination  as  measured  by  crop 
production,  of  the  relative  availability  of  different  materials 
which  may  be  used  as  sources  of  phosphoric  acid  when  used 
in  such  quantities  as  to  furnish  equal  amounts  of  actual  phos- 
phoric acid  to  each  plot,  and  in  connection  with  materials 
which  supply  the  other  elements  of  plant  food,  especially  the 
nitrogen  and  the  potash,  in  abundance  and  in  the  same  forms 
and  in  equal  amounts  on  each  of  the  plots.  The  field  in 
which  these  experiments  are  carried  on  is  divided  into  thir- 
teen plots,  of  about  one-eighth  of  an  acre  each.  Three  plots 
in  the  field,  one  at  each  end  and  one  in  the  middle,  have  re- 
ceived no  phosphoric  acid  since  the  experiment  began.  The 
phosphates  which  are  employed  on  the  other  plots  are  as  fol- 
lows :  apatite.  South  Carolina  rock  phosphate  (fine ground), 
Florida  soft  phosphate,  basic  slag  meal,  Tennessee  rock  phos- 
phate (fine  ground),  dissolved  bone-black,  raw  bone  meal, 
dissolved  bone  meal,  steamed  bone  meal  and  acid  phosphate. 
These  phosphates  are  used  in  such  quantities  as  to  furnish 
actual  phosphoric  acid,  at  the  rate  of  96  pounds  per  acre. 
The  nitrogen  and  potash  fertilizers  used  supply  nitrogen  at 
the  rate  of  52  pounds  and  potash  at  the  rate  of  152  pounds 
per  acre.  With  some  of  the  crops  grown  (onions  and  cab- 
bages) a  supplementary  application  of  quick-acting  nitrogen 
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fertilizers  has  been  made  to  all  plots  alike.  The  crops  which 
have  been  grown  in  the  field  during  the  progress  of  the  ex- 
periment are  as  follows :  corn,  cabbages,  com,  in  1900  two 
crops,  —  oats  and  Hungarian  grass  (both  for  hay),  onions, 
onions,  and  cabbages.  With  the  exception  of  the  onions 
and  cabbages,  all  the  crops  previously  grown  in  the  field 
have  given  good  yields,  even  on  the  three  no-phosphate 
plots.  The  soil  of  the  diflferent  parts  of  the  field  was  not 
even  in  fertility  at  the  start.  Plot  1  was  somewhat  more 
productive  than  any  of  the  others,  and  in  general  the  plots 
tended  to  decline  in  productiveness  from  1  toward  13.  The 
crop  the  past  season  was  corn.  The  soil  of  the  field  inclines 
to  be  heavy,  and  the  corn  crop  during  the  prevailing  cool 
weather  of  the  past  season  suffered  from  poor  soil  conditions 
and  low  temperature,  especially  on  plots  8,  11,  12  and  13. 
Observation  of  the  growth  of  the  crop  of  the  preceding 
year  (cabbages) ,  and  study  of  the  soil  conditions  through- 
out the  preceding  season,  had  led  to  the  conclusion  that  the 
physical  and  chemical  conditions  of  the  soil  in  the  field  would 
be  improved  by  a  heavy  application  of  lime.  The  field  was 
plowed  in  the  fall  of  1903.  Freshly  slacked  lime  to  the 
amount  of  4,675  pounds  (about  2,000  pounds  per  acre)  was 
applied  on  May  10  and  plowed  in  on  May  15.  The  variety 
of  com  grown  was  the  Leaming  Field.  The  seed  was 
obtained  of  E.  E.  Chester  &  Son,  Champaign,  HI.,  and  was 
of  excellent  quality.  The  rainfell  was  so  excessive,  how- 
ever, that  there  were  a  few  blanks  in  some  of  the  plots. 
The  crop  was  cut  on  September  19  and  immediately  weighed 
and  put  into  the  silo.  The  rates  of  the  yields  on  the  several 
plots  are  shown  in  the  following  table  :  — 


Plots. 


Fertilizers  used. 


Green  Com 

(Pounds  per 

Acre). 


8. 

8, 

9, 
10, 

11. 
12. 
IS, 


No  phosphate, 

Apatite. 

South  Carolina  rock  phosphate, 
Florida  soft  phosphate, 
Phosphatic  Blag,    . 
Tennessee  phosphate,  . 
No  phosphate, 
Dissolved  bone-black,  . 

Raw  bone 

Dissolved  bone  meal,   . 
steamed  bone  meal. 
Acid  phosphate,    . 
No  phosphate. 


41,000 
40,790 
40,496 
S8,M0 
36,440 
8S,190 
88,344 
30,060 
45,800 
41«840 
86,400 
88,040 
20,840 
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The  point  of  principal  significance  in  connection  witii  the 
results  appears  to  be  the  marked  inferiority  of  the  yield  on 
the  Florida  soft  phosphate.  There  was  no  difference  in  the 
physical  conditions  on  this  plot,  as  compared  with  those  on 
either  side,  that  can  explain  the  wide  difference  in  the  amowit 
of  the  product.  The  results  of  this  year,  then,  additionally 
confirm  the  conclusions  of  previous  years,  —  that  this  phos- 
phate seems  likely  to  give  results  which  are  distinctly  dis- 
appointing, as  compared  with  the  claims  of  those  interested 
in  its  production  and  sale.  The  low  product  on  plots  8,  11 
and  12  was  undoubtedly  in  considemble  measure  due  to  the 
unfiBkvorable  conditions  which  have  been  referred  to. 

V.  —  Soil  Tests. 

In  introducing  what  I  have  to  say  concerning  soil  tests,  I 
cannot  do  better  than  to  employ  the  language  used  in  my 
last  annual  report,  p.  244  :  — 

Two  soil  tests,  both  upon  our  own  grounds  and  both  in  con- 
tinuation of  previouB  work  upon  the  same  fields,  have  been  car- 
ried out  during  the  past  season.  Fertilizers  have  been  applied 
in  accordance  with  the  co-operative  plan  for  soil  tests,  with  one 
or  two  small  exceptions.  Lime  and  plaster  have  been  applied 
to  the  plots  calling  for  these  fertilizers  in  double  the  usual  soil 
test  amounts.  Each  plot  annually  receives  an  application  of 
the  same  kind  or  kinds  of  fertilizers.  Such  experiments  are 
not  adapted  to  securing  the  production  of  heavy  crops.  By 
study  of  the  results,  the  effects  of  the  different  leading  elements 
of  plant  food  on  the  several  crops  can  be  determined  with  much 
accuracy. 

Every  fertilizer  used,  whether  applied  by  itself  or  in  connec- 
tion with  one  or  both  of  the  other  fertilizer  materials,  is  always 
applied  in  the  same  quantities.  Both  fertilizers  and  manure 
(where  the  latter  is  introduced  for  purposes  of  comparison)  are 
always  applied  broadcast  after  plowing,  and  harrowed  in.  The 
kinds  and  the  amounts  per  acre  are  as  follows :  — 

Nitrate  of  soda,  160  pounds,  furnishing  nitrogen. 

Dissolved  bone-black,  320  pounds,  furnishing  phosphoric  acid. 

Muriate  of  potash,  160  pounds,  furnishing  potash. 

Land  plaster,  400  pounds. 

Lime,  800  pounds. 

Manure,  5  cords. 
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A,  —  Soil  Test  with  Com  (SoiUh  Acre). 

This  aero  has  been  used  in  soil  tests  for  sixteen  years,  be- 
ginning in  1889.  The  crops  for  successive  years  have  been 
as  follows  :  corn,  com,  oats,  grass  and  clover,  grass  and  clover, 
corn  (followed  hf  mustard  as  a  catch  crop),  rye,  soy  beans, 
white  mustard,  corn,  corn,  grass  and  clover,  grass  and  clover, 
com,  com,  and  corn.  Since  1889  this  field  has,  therefore, 
borne  eight  com  crops,  and  during  this  time  it  has  been  four 
years  in  grass.  The  present  is  the  third  successive  com 
crop,  these  three  crops  following  grass,  which  occupied  the 
field  in  1901.  Last  season  was  one  of  the  most  un&vorable 
for  corn  within  the  memory  of  our  oldest  men.  The  crop 
was  exceedingly  small,  even  on  the  land  which  had  annually 
received  an  application  of  manure  at  the  rate  of  5  cords 
per  acre.  "With  only  one  exception,  previous  to  last  year, 
the  corn  crop  wherever  potash  has  been  applied  to  the  soil 
in  this  field  has  always  been  good.  In  1898  the  crop  even 
where  potash  and  other  fertilizers  had  been  used  was  small. 
This  suggested  the  probable  necessity  of  an  addition  of  lime. 
The  application  of  lime  at  the  rate  of  1  ton  to  the  acre  re- 
stored the  productiveness  of  all  the  plots  to  which  muriate 
of  potash  had  been  continuously  applied.  The  small  crop 
of  last  year,  in  connection  with  observations  on  the  condi- 
tion of  the  soil,  led  to  the  conclusion  that  lime  might  once 
more  prove  useful ;  the  entire  field,  therefore,  was  given  a 
dressing  of  freshly  slacked  lime,  at  the  rate  of  1  ton  per 
acre.  The  marked  increase  in  the  crop  of  this  year  wher- 
ever potash  was  used  indicates  the  correctness  of  the  opinion 
that  lime  was  needed.  The  plot  where  potash  was  used 
alone  last  year  gave  a  yield  at  the  rate  of  about  15.5  bushels 
of  corn  per  acre  ;  this  year  the  product  is  almost  three  times 
that  amount.  Last  year  the  plot  to  which  nitrate  of  soda 
and  muriate  of  potash  are  annually  applied  gave  a  yield  at 
the  rate  of  16.5  bushels  per  acre  ;  this  year  the  yield  is  47.8 
bushels.  The  plot  receiving  dissolved  bone-black  and  muri- 
ate of  potash,  which  last  year  gave  a  crop  of  a  little  less  than 
19  bushels,  this  year  gave  a  crop  of  rather  over  53  bushels. 
These  facts  make  it  strikingly  evident  that,  in  connection 
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with  fairly  liberal  amounts  of  muriate  of  potash,  it  is  essential 
to  use  lime  freely  on  many  of  our  soils,  if  their  productive- 
ness is  to  be  maintained.  This  field  contains  four  plots,  to 
which  neither  manure  nor  fertilizer  of  any  kind  has  been 
applied  during  the  sixteen  years  that  the  experiment  has 
continued.  These  plots  have  now  become  very  highly  ex- 
hausted, producing  crops  which  are  practically  valueless  so 
far  as  the  production  of  grain  is  concerned,  although  the 
nominal  yield  is  at  the  rate  of  shout  3.5  to  8  bushels  per 
acre.  The  following  table  shows  the  fertilizers  used  on  the 
several  plots,  the  rate  of  yield,  and  the  gain  or  loss  per  acre 
compared  with  the  nothing  plots :  — 


Com.— South  Acre  Soil  Test,  1904. 


Plots. 


1. 

2, 

8. 

4. 

5, 

6. 

7, 

8, 

«. 

10, 

lU 

12. 

18. 

14. 


FERTIUZEB8  USSD. 


Nitrate  of  Boda,   . 

Dissolved  bone-black. 

Nothing, 

Muriate  of  potash. 

Lime,     .       .       .       . 

Nothing, 

Manure, 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nothing. 


Nitrate  of  soda  and  muriate  of 
potash. 

Dissolved  bone-black  and  muri- 
ate of  potash. 

Nothing, 


Plaster. 


Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 


Yield  peb  Acre. 


Com 

(Bushels. 

90 
Pounds) . 


7.11 

8.89 

4.88 

46.80 

2.67 

8.44 

60.00 

15.11 

8.78 

47.67 

98.11 

6.88 

7.44 

47.78 


Stover 
(Pounds). 


i.aoo 

960 

870 

8.760 

820 

740 

4,000 

1,500 

1.180 

8,560 

8,940 

1,000 

1,100 

8,700 


Gain  ob  Loss  peb 

Acre,  compared 

WITH  Nothing  Plots. 


Com 
(Bushels. 

90 
Pounds). 


2.78 
—.44 

42.86 
—1.07 

46.56 
6.88 

89.71 
45.96 

1.11 
41.45 


Stover 
(Pounds). 


880 
90 

2,038 
-87 

8,260 
320 

2,440 
2.880 

100 
2,600 


It  will  at  once  be  noticed  that  the  potas}^  is  the  element 
which  determines  the  crop,  almost  to  the  exclusion  of  all 
others.  Where  potash  has  been  used  alone  during  sixteen 
years,  the  yield  is  almost  as  great  as  it  is  with  potash  and 
any  of  the  other  combinations.     Nitrate  of  soda  alone  does 
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very  little  good.  Dissolved  bone-black  alone  gives  a  crop 
less  than  the  average  of  the  nothing  plots.  The  combination 
of  nitrate  of  soda  and  dissolved  bone-black  gives  a  very 
inferior  crop,  but  wherever  potash  is  used  the  crop  is  good. 
Particular  attention  is  called,  further,  to  the  fact  that  the 
continuous  use  of  lime  alone  is  not  beneficial ;  on  the  con- 
trary, the  yield  on  the  plot  where  lime  has  been  continuoasU' 
used  is  the  poorest  in  the  field.  Plaster  used  alone  and 
continuously  gives  a  slightly  better  crop,  but  not  much  in 
excess  of  the  nothing  plots.  It  may  perhaps  be  urged  that 
the  soil  of  this  field  must  be  of  very  exceptional  character ; 
that,  otherwise,  the  so  long-continued  use  of  one  fertilizer 
element  could  not  produce  the  results  obtained.  To  a  cer- 
tain extent  this  criticism  may  be  justified,  and  I  do  not  call 
particular  attention  to  the  marked  effect  of  the  potash  for  the 
purpose  of  urging  upon  our  fiirmers  exclusive  dependence 
upon  this  fertilizer,  but  to  make  more  emphatic  the  point 
that  our  farmers  in  general  should  insist  that  fertilizers  de- 
signed for  use  for  the  com  crop  should  be  richer  in  potash 
than  is  usually  the  case.  The  results  obtained  in  previous 
years  on  this  field  indicate  not  so  much  that  this  soil  is  defi- 
cient in  potash,  —  for  some  crops,  such  as  grass,  for  example, 
do  well  on  the  plots  to  which  no  potash  has  been  applied 
since  the  beginning  of  the  experiment,  —  as  that  the  com 
crop  depends  in  a  marked  degree  upon  a  liberal  supply  of 
readily  available  potash. 

B,  —  Soil  Test  with  Mixed  Gfrass  and  Clover  (North  Acre). 

The  acre  used  in  the  north  soil  test  has  been  kept  in  this 
experiment  fifteen  years,  beginning  in  1890.  The  fertilizers 
have  been  used  in  the  same  combinations  and  in  general  in 
the  same  amounts  on  the  several  plots  as  in  the  south  soil 
test,  except  that  during  the  years  when  onions  have  been 
grown  the  fertilizers  have  been  used  in  double  the  usual 
quantities.  Eilbh  fertilizer  or  combination  of  fertilizers  has 
been  used  continuously  upon  the  same  plot.  In  this  experi- 
ment the  plots  were  divided  transversely  in  1899,  and  lime 
was  applied  at  the  rate  of  1  ton  to  the  acre  to  one-half  of 
each  plot.     The  lime  was  applied  after  plowing,  and  har- 
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rowed  in.  During  the  past  season  the  same  halves  of  all  the 
plots  have  once  more  been  limed,  and  at  practically  the  same 
rate  as  before ;  but  this  year,  as  the  land  was  in  grass,  the 
lime  was  applied  as  a  top-dressing  on  the  grass  in  spring. 
The  date  of  application  was  May  13.  The  crops  grown  in 
this  field,  in  the  order  of  succession,  beginning  in  1890, 
have  been  :  potatoes,  corn,  soy  beans,  oats,  grass  and  clover, 
grass  and  clover,  cabbages  and  ruta-baga  turnips,  potatoes, 
onions  for  four  years  (1898  to  1901  inclusive),  potatoes, 
grass  and  clover,  and  grass  and  clover.  The  field  was  sown 
to  grass  and  clover  after  the  harvesting  of  potatoes  in  the 
autumn  of  1902  (September  15).  The  rate  of  seeding  per 
acre  was :  timothy,  18  pounds ;  red-top,  8  pounds ;  red 
clover,  5  pounds  ;  and  alsike  clover,  4  pounds.  The  clover 
winter-killed,  and  accordingly  additional  clover  seed  (15 
pounds)  was  sown  on  April  4,  1903. 

On  account  of  the  deficiency  in  rainfall  from  the  middle 
of  April  to  about  the  10th  of  June,  1903,  the  yields  last 
year  on  all  plots  were  very  small.  The  yields  during  the 
past  season  have  been  much  larger.  They  are  shown  in  the 
following  table :  — 

Grass  and  Clover,  — North  Acre  Soil  Test,  1904. 


Plots. 


FERTIUZEBS  U8BD. 


1, 
% 

e. 

7, 

10. 
U, 
12, 


Tdbld  pes  acre, 
Hay. 


Unllined 
(Pounds). 


Limed 
(Pounds) 


Nothing, 

Nitrate  of  soda,  . 

Diseolyed  bone-black, 

Nothing, 

Muriate  of  potash,    . 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nitrate  of  soda  and  muriate  of 

potash. 
Nothing, 

Dissolved  bone-black  and  mu- 
riate of  potash. 

Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 

Plaster 


Nothing, 


1,060 

1,900 

1,000 

«K) 

000 

2,120 

1,920 

600 

860 

2,200 

fiOO 

640 


800 
1,000 

680 

660 
1,920 
2,820 
1,860 

940 
8,600 
4,400 

600 
1,280 


Gain  or  Loss  per 

Acre,  compared 

WITH  Nothing  Plots. 


Unllmed 
(Pounds). 


1,067 
278 

40 
1,660 
1,860 

280 

1,600 

-«) 


Limed 
(Pounds). 


880 
40 

1,266 
1,670 
1,016 

2,676 
8,290 
—696 
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Qtoss  and  Clover,  —  North  Acre  Soil  Test,  1904  —  Concluded. 


Plots. 


FEBTTLIZBB8  USED. 


Yield  per  Acre, 

Bo  WEN. 


Unllmed 

(PoandB). 


1, 
8. 
S. 
4. 

7. 
8, 
9. 

10. 

11. 

12. 


Nothing,      .       . 

Nltnte  of  flodft, . 

Diflsolyed  bone-black, 

Nothing, 

Muriate  of  potash,    . 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nitrate  of  soda  and  muriate 

of  potash. 
Nothing 

Dissolyed  bone-black  and  mu- 
rlate  of  potash. 

Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 

Plaster, 


Nothing, 


140 
60 
60 
80 
70 

210 
60 
40 
80 

690 
90 
10 


Limed 
(Pounds) 


80 

90 

190 

130 

780 

810 

690 

600 

2,500 

2,840 

80 

240 


Gain  or  Loss  per 

Acre,  compared 

WITH  NoTHnro  Plots. 


Unllmed 
(Pounds). 


Limed 
(Ponnda). 


•-4» 
80 

87 

176 

12 

47 

606 

2 


7 
7 

6S7 
495 

lis 

2,125 
2,470 


The  results  of  this  year  resemble  those  of  last  year  in  one 
particular,  namely,  the  marked  increase  in  the  first  crop 
which  follows  the  application  of  nitrate  of  soda ;  but  in  one 
important  particular  the  results  this  year  differ  from  those 
of  1903  in  a  marked  degree,  namely,  in  the  very  large  in- 
crease on  the  limed  portion  of  those  plots  to  which  muriate 
of  potash  has  been  annually  applied.  In  commenting  upon 
the  results  of  last  year,  I  said  :  — 

Much  evidence  is  afforded  by  a  study  of  the  relative  propor- 
tions of  the  different  species  on  the  different  plots  and  on  the 
limed  and  unlimed  portions  of  the  several  plots,  that  the  soil 
in  some  parts  of  this  field  is  once  more  becoming  acid. 

The  principal  ground  on  which  this  statement  was  based 
was  the  comparative  absence  of  clover,  even  on  the  limed 
portion  of  such  plots  as  had  been  supplied  annually  with 
potash.  This  relative  absence  of  clover  last  year  was  doubt- 
less in  part  due  to  the  unfavorable  climatic  conditions ;  but 
the  widely  different  results  of  this  year  indicate  that  the  lime 
applied  this  season  proved  distinctly  and  largely  beneficial. 

It  is  desired  to  call  particular  attention  to  the  yield  both 
of  hay  and  of  rowen  on  the  limed  portion  of  Plot  9.     This 
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plot,  it  should  be  understood,  has  not  received  an  applica- 
tion of  anything  furnishing  nitrogen  during  the  fifteen  years 
that  the  experiment  has  continued ;  and  yet  on  the  limed  por- 
tion of  this  plot  we  this  year  have  a  yield  of  hay  at  the  rate 
of  3,600  pounds  and  a  yield  of  rowen  at  the  rate  of  2,560 
pounds  per  acre,  —  a  total  of  rather  over  3  tons,  at  a  fer- 
tilizer cost  at  the  rate  of  $6.50  per  acre.  Allowing  for  an 
application  of  lime  at  the  rate  of  a  ton  once  in  eight  years, 
the  annual  cost  of  the  materials  applied  to  this  plot  amounts 
to  about  $7.50  per  acre.  The  yields  obtained  at  this  very 
low  cost  indicate  in  a  most  striking  manner  the  possibilities 
in  the  production  of  clover  hay  on  soils  naturally  suited  to 
clovers,  without  the  use  of  the  expensive  nitrogen  manures 
or  fertilizers. 

It  is  of  especial  interest  to  compare  the  yields  of  Plot  10 
with  those  on  Plot  9.  Plot  10  has  annually  received  nitrate 
of  soda,  in  addition  to  the  same  amounts  of  dissolved  bone- 
black  and  muriate  of  potash  as  are  used  on  Plot  9.  The 
result  is  a  fair  hay  crop,  even  on  the  part  of  the  plot  where 
lime  has  not  been  used.  Here,  however,  as  on  Plot  9,  the 
yield  is  greatly  increased  by  the  application  of  lime,  and  we 
have  a  total  in  the  two  crops  of  the  year  at  the  rate  of  7,240 
pounds  per  acre.  This  exceeds  the  yield  of  the  two  crops 
on  Plot  9  at  the  rate  of  a  little  more  than  a  thousand  pounds 
per  acre.  This  increase  is  produced  as  the  result  of  an  appli- 
cation at  the  rate  of  160  pounds  of  nitrate  of  soda.  Such 
an  application  would  cost  about  $4,  and  the  increase  is  there- 
fore produced  at  a  moderate  profit. 

As  in  previous  years,  the  relative  proportion  of  the  differ- 
ent species  (red-top,  timothy  and  clovers)  on  the  several 
plots  has  been  carefully  studied.  The  most  important  points 
noted  are  as  follows :  first,  the  use  of  nitrate  of  soda  increases 
the  proportion  of  red-top ;  second,  potash  increases  the  pro- 
portion of  clover  in  a  marked  degree,  and  this  influence  is 
enormously  increased  on  the  limed  portion  of  the  plots. 

It  will  be  seen,  by  reference  to  the  table  showing  how  the 
fertilizers  are  applied,  that  Plot  6,  which  receives  an  appli- 
cation of  nitrate  of  soda  and  dissolved  bone-black  annually, 
lies  between  two  plots  (5  and  7)  each  of  which  annually 
receives  an  application  of  potash.     During  the  past  season, 
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and  to  some  Blight  extent  in  previous  seasons,  it  has  been 
noticed  that  the  growth  of  the  crops  on  the  edges  of  Plot  6, 
although  it  is  separated  from  5  and  7  by  strips  3^  feet  in 
width  which  have  not  received  any  fertilizer  since  the  ex- 
periment began,  shows  plainly  the  influence  of  the  potash 
applied  to  the  neighboring  plots,  which  has  apparently  dif- 
fused through  the  intervening  3%  feet  strips,  and  is  now 
beginning  to  affect  the  growth  of  the  crops  on  Plot  6.  Dur- 
ing the  past  season  there  has  been  a  little  fringe  of  clover 
on  each  edge  of  Plot  6 ;  this,  however,  has  not  been  suffi- 
cient in  amount  to  materially  affect  the  yield  on  this  plot, 
which,  as  will  be  seen,  showed  but  little  increase  in  the 
amount  of  rowen,  which  best  measures  the  proportion  of 
clover.  The  figures,  however,  for  this  plot  are  undoubtedly 
to  some  small  degree  misleading.  The  nitrate  and  the  dis- 
solved bone-black  alone  would  produce  little  or  no  clover ; 
they  have,  however,  produced  a  fairly  large  crop  of  hay, 
about  equally  good  on  the  unlimed  and  limed  portions  of 
the  plot.  This  result  is  doubtless  to  be  ascribed  mainly  to 
the  effect  of  nitrate  of  soda  in  stimulating  the  growth  of  the 
grasses. 

The  relatively  small  increase  on  the  limed  portion  of  Plot 
7,  where  nitrate  of  soda  and  muriate  of  potash  are  used 
together,  appears  to  be  due  to  the  fact  referred  to  in  my 
last  annual  report,  —  that,  where  these  two  fertilizers  are 
used  together,  soil  effects  very  un&vorable  to  the  growth  of 
clover  follow.  It  is  believed  that,  to  correct  this  un&vorable 
influence  of  these  chemicals,  lime  must  be  used  in  very  large 
amounts. 

VI.  —  Special  Corn  Fertilizer  ^^  Fertilizer  richer  in 

Potash. 

It  may  be  remembered  that  on  this  acre  we  are  endeavor- 
ing to  throw  light  upon  the  question  as  to  the  proper  com- 
position of  fertilizers  used  alone  for  the  corn  crop.  This 
experiment  began  in  1891.  The  crop  from  1891  to  1896 
inclusive  was  corn ;  in  1897  and  1898  the  crop  was  mixed 
grass  and  clover;  in  1899  and  1900  it  was  corn;  in  1901 
and  1902,  gra.ss  and  clover;  in  1903  and  1904,  corn.  A 
statement  of  the  results  to  date  will  be  found  in  preceding  an- 
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nual  reports.  The  object  in  view  is  to  test  the  question  as  to 
whether  the  special  corn  fertilizers  offered  in  our  markets  are 
of  such  composition  as  is  best  suited  for  the  production  of 
com  in  rotation  with  mixed  grass  and  clover.  The  field  used 
in  the  experiment  contains  one  acre,  and  is  divided  into  four 
equal  plots.  Plots  1  and  3  have  yearly  received  an  appli- 
cation of  mixed  fertilizers,  furnishing  the  same  amount  of 
nitrogen,  phosphoric  acid  and  potash  as  would  be  furnished 
by  1,800  pounds  of  fertilizer  of  the  composition  of  the  aver- 
age of  the  special  corn  fertilizers  analyzed  at  this  station. 
This  average  has  changed  but  little  during  recent  years,  and 
in  1899,  since  which  date  we  have  made  no  change  in  the 
kinds  and  amounts  of  fertilizers  used,  was  as  follows  :  — 

Per  Cent. 
Nitrogen, 2.37 

Phosphoric  acid, 10.00 

Potash 4.30 

The  various  fertilizers  offered  in  1899  differed  widely  in 
composition.  The  extent  of  the  variation  is  shown  in  the 
following  table :  — 

Per  Cent 
Nitrogen 1.5-  3,7 

Phosphoric  acid, 9.0-13.0 

JrOCfiiSli,  ..«..•..      1  •0-~  «7.o 

The  fertilizers  used  on  plots  2  and  4  are  substantially  the 
same  in  kind  and  amount  as  recommended  in  Bulletin  No. 
58  for  corn  on  soils  poor  in  organic  matter.  The  essential 
difference  in  composition  between  the  fertilizer  mixtures  un- 
der comparison  is  that  that  used  on  plots  2  and  4  is  richer 
in  potash  and  much  poorer  in  phosphoric  acid  than  the  mix- 
ture representing  the  average  market  com  fertilizers.  The 
fertilizers  applied  to  the  several  plots  are  shown  below  :  — 


Fertilizers  used. 

Plots  1  and  3 
(Pounds  Each). 

Plots  2  and  4 
(Pounds  Each). 

Nitrate  of  soda, 

Dried  blood, 

Diy  ground  flBh, 

Acid  phosphate, 

Muriate  of  potash, 

30.0 
IW.O 
37. r> 
273.0 
37.6 

AO.O 

60.0 
fiO.O 
B2.5 
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The  crop  of  the  past  two  seasons  has  been  corn,  the  crop 
of  1903  being  the  first  to  follow  mixed  grass  and  clover, 
which  occupied  the  land  in  1901  and  1902.  The  season  of 
1904,  while  too  low  in  average  temperature  for  the  best 
growth  of  com,  was  distinctly  more  fiivorable  to  the  crop 
than  1903.  The  following  tables  show  the  yields  on  the 
several  plots  and  the  averages  for  the  two  systems  of  ma- 
nuring :  — 

Yields  of  Com,  1904, 


Plots. 


Good 
(BuBhelB). 


Soft 
(Boshels). 


Stover 
(Pounds). 


Plot  1  (lesser  potash),   . 
Plot  2  (richer  In  potash). 
Plot  8  (lesser  potash) ,   . 
Plot  4  (richer  in  potash), 


60.26 
67.60 
67.76 
66.26 


7.78 

9.SS 

7.79 

1S.66 


10,640 
9,206 
8,280 
9,680 


Average  Yields  per  Acre, 


Plots. 

Good 

(Bushels). 

Soft 
(Bushels). 

Stover 
(Pounds). 

Plots  1  and  8  (lesser  potash), 

Plots  2  and  4  (richer  in  potash), 

58.60 
66.87 

7.78 
U.46 

9,460 
9,484 

It  will  be  seen  that  the  yields  under  the  two  systems  of 
fertilization  were  substantially  equal,  although  the  grain  on 
plots  1  and  3  was  better  ripened  than  on  the  other  plots. 
During  the  early  part  of  the  season  the  growth  of  the  com 
on  plots  1  and  3  was  materially  better  than  on  plots  2  and  4 ; 
the  plants  showed  a  better  color  and  were  of  larger  size. 
This  difference  showed  itself  very  early  in  the  season.  On 
July  6,  it  was  judged  that  the  plants  on  plots  1  and  3  aver- 
aged one  and  one-half  times  the  height  of  the  plants  on  the 
other  plots,  and  the  difference  in  the  growth  on  that  date 
was  judged  to  be  considerably  less  than  at  an  earlier  period. 
As  the  season  advanced,  the  com  on  plots  2  and  4  steadily 
gained  in  condition  and  size,  as  compared  with  that  on  plots 
1  and  3 ;  and  by  the  end  of  the  season,  as  the  harvest 
showed,  the  initial  superiority  on  plots  1  and  3  had  entirely 
disappeared.     At  present  we  are  not  in  a  position  to  state 
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to  what  cause  the  superior  growth  on  plots  1  and  3  early  in 
the  season  was  due ;  but  it  appears  probable  that  the  cause 
was  the  stimulative  effect  of  the  excess  of  phosphoric  acid, 
which,  as  has  been  repeatedly  shown,  when  used  in  liberal 
amounts  exercises  a  marked  effect  in  hastening  maturity. 

At  present  prices  for  fertilizer  materials,  the  fertilizers 
used  on  plots  1  and  3  cost,  laid  down  in  Amherst,  at  the  rate 
of  $19.25  per  acre ;  tliose  used  on  plots  2  and  4  cost  at  the 
rate  of  $14.20  per  acre.  The  fertilizer  combination  richer 
in  potash,  therefore,  costs  a  little  more  than  $5  per  acre  less 
than  the  combination  representing  average  corn  fertilizers. 
It  is  significant  that  at  this  lower  cost  we  have  a  corn  crop 
equal  to  that  produced  at  the  higher  figure.  Last  year, 
when  the  com  crop  on  all  plots  was  very  poor,  the  yield  on 
plots  1  and  3  was  distinctly  better  than  on  plots  2  and  4 ; 
but,  with  that  exception,,  the  average  results  to  date  show 
com  crops  substantially  equal  on  the  two  fertilizer  combina- 
tions, while  whenever  the  land  is  put  into  mixed  grass  and 
clover,  the  fertilizer  combination  richer  in  potash  gives  crops 
materially  larger  and  of  better  quality  than  the  combination 
richer  in  phosphoric  acid.  The  advantage  to  date,  there- 
fore, is  most  decidedly  in  favor  of  the  fertilizer  combination 
containing  the  more  potash;  and  fertilizer  manufacturers 
are  urged  to  increase  the  proportion  of  this  element  in  corn 
fertilizers,  and  farmers  on  their  part  should  insist  on  such 
increase. 

Vn. — Manure  Alone  v.  Manure  and  Potash. 

These  experiments,  which  have  for  their  object  to  show 
the  relative  value  as  indicated  by  crop  production  of  an 
average  application  of  manure  used  alone,  as  compared  with 
a  smaller  application  of  manure  used  in  connection  with  a 
potash  salt,  were  begun  in  1890.  The  field  used  is  level, 
and  the  soil  of  comparatively  even  quality.  It  is  divided 
into  four  quarter-acre  plots.  The  crop  grown  during  the 
years  1890  to  1896,  1899  and  1900,  1903  and  during  the 
past  season,  has  been  com.  In  1897  and  1898,  and  again 
in  1901  and  1902,  the  crop  was  mixed  grass  and  clover. 
Where  manure  is  used  alone,  it  is  applied  at  the  rate  of  6 
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cords  per  acre.  Where  manure  is  used  with  potash,  the 
rates  of  application  are :  manure,  4  cords ;  high-grade  sul- 
&te  of  potash,  160  pounds  per  acre.  Manure  alone  is  applied 
to  plots  1  and  3 ;  the  lesser  quantity  of  manure  and  high- 
grade  sulfate  of  potash  to  plots  2  and  4.  Estimating  the 
manure  alone  as  costing  $5  per  cord,  applied  to  the  land,  the 
money  difference  in  the  cost  of  materials  applied  is  at  the  rate 
of  $5.30  per  acre,  the  manure  and  potash  costing  that  amount 
less  than  the  larger  quantity  of  manure  alone.  The  tabl^ 
show  the  rates  of  yield  on  the  several  plots',  and  the  averages, 
under  the  two  systems  of  manuring. 

Yield  of  Com,  1904. 


Plots. 

Com 

(Bushels). 

StoTer 
(Pounds). 

Plot  1  (manure  alone), 

Plot  2  (manuie  and  potash), 

Plot  8  (manure  alone), 

Plot  4  (mannie  and  potash) 

68.26 
06.25 
06.60 
68.26 

6,810 
6,280 
4.280 
4,840 

Average  Yields  per  Acre, 


Plots. 

Com 
(Bushels). 

Stover 
(Pounds). 

Plots  1  and  8  (manure  alone), 

Plots  2  and  4  (manure  and  potash) 

67.87 
62.26 

5,060 
6,060 

The  averages  made  show  an  equal  amount  of  stover  pro- 
duced under  the  two  systems  of  manuring,  and  slightly  more 
than  5  bushels  of  corn  per  acre  less  on  the  combination  of 
manure  and  potash  than  on  the  larger  quantity  of  manure 
alone.  This  difference  in  yield  is  not  sufficient  to  pay  the 
added  cost  of  the  larger  quantity  of  manure  applied  to  plots 
1  and  3 ;  but,  since  manure  is  an  article  of  home  production 
on  most  farms  where  com  is  grown,  not  much  importance 
would  be  attached  to  this  point  by  the  average  farmer.  The 
com  crops  produced  under  the  two  systems  of  manuring 
previous  to  this  year  have  been  substantially  equal.  The 
inferiority  in  yield  this  year  is  of  consequence  only  on  Plot 
4  ;  and  it  is  suspected  that  accidental  variation  in  conditions 
determined  the  smaller  product  on  this  plot,  rather  than  the 
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difference  in  the  system  of  manuring.  We  know  that  the 
plants  in  the  field,  on  account  of  imperfect  germination  due 
to  the  unfavorable  weather  which  preceded  and  followed 
planting,  were  not  as  thick  as  is  desirable.  The  fact,  how- 
ever, that  the  yield  of  stover  on  Plot  4  is  greater  than  that 
on  Plot  3,  renders  it  exceedingly  doubtful  whether  the  cause 
of  the  relatively  small  yield  of  corn  on  Plot  4  was  the  greater 
proportion  of  unoccupied  space. 

Vni. — EXPEROCBNT    IN  MANURING   GrASS   LaND. 

The  report  which  is  to  be  made  concerning  results  in  this 
experiment  is  best  introduced  by  quoting  from  my  sixteenth 
annual  report :  — 

In  this  experiment,  which  has  continued  since  1893,  the  pur- 
pose is  to  test  a  system  of  using  manures  in  rotation  for  the 
production  of  grass.  The  area  used  in  the  experiment  is  about 
nine  acres.  It  is  divided  into  three  approximately  equal  plots. 
The  plan  is  to  apply  to  each  plot  one  year  barnyard  manure, 
the  next  year  wood  ashes,  and  the  third  year  fine  ground  bone 
and  muriate  of  potash.  As  we  have  three  plots,  the  system  of 
manuring  has  been  so  arranged  that  every  year  we  have  a  plot 
illustrating  the  results  of  each  of  the  applications  under  trial. 
The  rates  at  which  the  several  manures  are  employed  are  as 
follows:  barnyard  manure,  8  tons;  wood  ashes,  1  ton;  ground 
bone,  600  pounds  and  muriate  of  potash,  200  pounds,  per 
acre.  The  manure  is  always  applied  in  the  fall,  ashes  and  the 
bone  and  potash  in  early  spring. 

The  post  season  was  exceptionally  favorable  for  the  pro- 
duction of  a  heavy  yield  of  hay,  but  a  relative  deficiency  in 
rainfall  during  the  period  occupied  by  the  growth  of  the 
rowen  crop  Avas  doubtless  the  principal  reason  for  the  falling 
off  in  the  yield  of  rowen,  as  compared  with  that  produced  in 
the  season  of  1903.  The  yields  of  hay  and  rowen  and  the 
total  yields  for  each  system  of  manuring  were  at  the  follow- 
ing rates  per  acre  :  — 


FEBTILIZER8  USED. 


Hay 
(Founds) . 


Barnyard  manure. 
Bone  and  potash, 
Wood  ashes,    . 


7,068 
6,024 
4,866 


Rowen 
(Founds). 


Totals 
(Founds) . 


2,147 
2,0S0 
2,064 


9,216 
8,054 
6,960 
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The  average  total  yield  of  the  entire  area  for  this  year  is 
8,050  pounds.  The  average  for  the  entire  period  during 
which  the  experiment  has  continued  (1893  to  1903  inclu- 
sive) is  6,597  pounds.  The  average  to  date  is  6,718  pounds. 
The  average  yield  when  top-dressed  with  manure  has  been 
7,026  pounds ;  when  top-dressed  with  wood  ashes,  6,304 
pounds;  when  top-dressed  with  bone  and  potash,  6,686 
pounds.  The  yields  for  the  past  year,  it  mil  be  noticed, 
are  considerably  above  the  averages  for  the  entire  period. 

Different  Seed  Mixtures  compared. 

In  my  last  anijual  report  ^  will  be  found  a  description  of 
the  variation  in  the  seed  mixtures  used  on  difierent  portions 
of  two  plots  in  this  field  (1  and  2).  In  one  of  these  seed 
mixtures  timothy  is  the  most  prominent  species ;  in  the 
other,  meadow  and  tall  Fescue  are  prominent;  and  these 
different  mixtures  may  be  spoken  of  respectively  as  the 
timothy  mixture  and  the  Fescue  mixture.  The  timothy 
mixture  is  substantially  the  same  as  that  in  general  use 
among  farmers,  including  timothy,  red-top,  common  red 
clover  and  alsike  clover.  The  other  mixture  includes  small 
quantities  of  all  of  these  species,  and  in  addition  Kentucky 
blue-grass  and  the  two  Fescues  named.  In  my  last  report 
the  statement  is  made  that  it  is  believed  that  the  Fescues  will 
hold  the  ground  more  tenaciously  than  the  timothy.  The 
yields  last  year  were  materially  greater  on  the  portions  of 
the  plots  occupied  by  the  timothy  mixture.  The  rates  of 
yield  on  the  two  mixtures  for  the  past  season  are  as  fol- 
lows :  — 


TiELD  PES  Acre  (Pouxds). 

Hay. 

Bowen. 

Plot  1,  Timothy  mixture, 

Plot  1,  Fescue  mixture, 

Plot  2,  Timothy  mixture, 

Plot  2,  Fescue  mixture, 

6,229 
6,768 
^M1 
6,886 

2,101 
2,121 
2,128 
2,687 

The  differences  this  year  are  materially  less  than  last,  and 
on  Plot  2  the  Fescue  mixture  has  given  the  larger  >aeld. 

1  sixteenth  annual  report,  Hatch  Experiment  Station,  pp.  145^  146. 
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The  timothy  has  not  yet  been  displaced  by  other  species  to 
any  noticeable  extent,  but  the  poorer  showing  of  the  mix- 
ture in  which  it  is  prominent  this  year  as  compared  with 
last  possibly  indicates  that  the  belief  that  the  Fescue  mixture 
would  ultimately  prove  the  better  of  the  two  will  be  justified 
by  the  results  obtained. 

IX.  —  EXPERIMBXT   IN  THE   APPLICATION   OF   MaNURE. 

This  experiment  is  designed  to  ascertain  whether  it  is 
economically  good  policy  to  spread  manure  during  the  late 
fall  and  winter,  and  allow  it  to  remain  on  the  surface  until 
spring  before  plowing  under.  This  system  in  our  experi- 
ment is  compared  with  the  plan  of  hauling  manure  to  the 
field  during  the  winter,  and  putting  it  into  large  heaps.  To 
insure  even  quality  of  the  manure  used  in  the  two  systems, 
it  is  our  practice  to  manure  two  plots  at  one  time,  putting 
the  loads  of  manure  as  hauled  to  the  field  alternately  upon 
the  two,  in  the  one  case  spreading,  but  in  the  other  putting 
a  sufficient  number  of  loads  to  provide  for  the  entire  plot 
into  one  large  heap.  We  are  using  in  this  experiment  five 
large  plots,  each  of  which  is  subdivided  into  two  subplots. 
For  one  of  these  subplots  the  manure  is  spread  when  hauled 
out,  for  the  other  it  is  put  into  a  large  heap.  The  area  of 
these  subplots  is  about  one  quarter  of  an  acre,  and  to  each 
the  amount  of  manure  applied  is  11,096  pounds.  The 
manure  from  well-fed  milch  cows  is  used  upon  eight  sub- 
plots, and  horse  manure  on  two.  The  manure  used  in  this 
experiment  is  applied  at  different  dates  during  the  winter, 
our  practice  being  to  allow  the  manure  to  accumulate  in 
the  pits  from  which  it  is  taken  until  there  is  a  sufficient 
quantity  for  at  least  two  subplots.  The  condition  of  the  soil 
at  the  time  of  application  and  the  nature  of  the  weather 
which  follows  must  necessarily  differ  in  the  different  experi- 
ments ;  and  these  differences,  together  with  the  difference  in 
the  dates  of  application  above  referred  to,  no  doubt  in  a 
measure  account  for  the  variation  in  the  results  of  the  two 
systems  noticed  on  the  different  plots. 

The  crop  in  this  field  last  year  was  soy  beans.  After  the 
beans  were  harvested,  winter  rye  was  sown  as  a  cover  crop. 
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The  date  of  sowing  was  necessarily  late,  and  the  rye  went 
into  the  winter  very  small.  There  was  no  injury,  however, 
from  winter-killing,  and  at  the  date  of  plowing  last  spring, 
IVIay  14,  this  crop  had  made  considerable  growth.  The  crop 
of  the  past  season  'was  a  mixed  growth  of  Sibley's  Pride  of 
the  North  com  and  Medium  Green  soy  beans  for  ensilage. 
The  corn,  on  account  of  seasonal  peculiarities  several  times 
alluded  to  in  this  report,  germinated  somewhat  imperfectly, 
and  there  was  some  damage  due  to  pulling  of  the  young 
plants  by  crows.  The  proportion  of  corn  to  beans,  there- 
fore, was  somewhat  lower  than  is  desirable.  The  date  of 
planting  was  June  13  and  14,  the  work  having  been  impos- 
sible earlier,  on  account  of  the  wet  condition  of  the  soil. 
Taking  into  consideration  the  condition  of  the  soil  at  the 
time  of  planting  and  the  relatively  low  temperature  of  the 
summer,  the  crop  was  fairly  satisfactory ;  but  it  was  un- 
doubtedly un&vorably  affected  in  places  because  of  &ulty 
soil  conditions.  It  was  judged  that  these  conditions  most 
seriously  affected  the  several  pairs  of  plots  directly  compared 
in  the  following  table  as  follows :  in  Plot  1,  on  the  south 
half;  in  Plot  2,  on  the  north  half;  in  Plot  3,  on  the  south 
half;  in  Plot  4,  on  the  south  half;  and  in  Plot  5,  on  the 
south  half.  These  facts  should  be  kept  in  mind  in  interpret- 
ing the  results.  The  rates  of  yield  per  acre  and  the  relative 
standing  of  the  several  plots  are  shown  in  the  following 
table :  — 

Actual  and  Relative  Yields  of  Green  Forage.  —  Corn  and  Soy  Beans. 


Plots. 


Actual,  Yields  (Rates 
PER  ACRE,  Pounds). 


North  Half,    South  Half, 

Winter  SprinK 

Application. '  Application. 


Plot  1, 
Plot  2, 
Plot  S, 
Plot  4, 
Plot  5, 


S6,e22 
20,548 
1S,875 
22,167 
22,909 


24,549 
22,082 
20,007 
20,505 
22,825 


Belattte  Yields 
(Per  Cext.). 


North  Half,  j  South  Half, 

Winter  Sprtnflr 

Application. !  ApplicaUon. 


100 
100 
100 
100 
100 


92.2 

107.4 

130.1 

92.9 

97.2 


Attention  is  called  to  the  fact  that  the  differences  this 
year,  with  one  exception,  are  not  very  large,  and  that  with 


1905.]  PUBLIC   DOCUMENT  — No.  33.  149 

the  single  exception  alluded  to  it  is  the  half-plot  on  which 
the  soil  conditions  were  least  favorable  which  gives  the 
smaller  yield.  The  winter  of  1903  and  1904  must  be  re- 
garded as  having  been  on  the  whole  favorable  to  winter 
application.  The  ground,  it  is  true,  was  deeply  frozen  be- 
fore the  coming  of  snow,  but  the  winter  was  severely  and 
continuously  cold.  There  was  a  noticeable  absence  of  win- 
ter rains  and  thaws,  during  which  water  washes  in  large 
quantities  over  the  sur£Ekce.  In  estimating  the  significance 
of  the  result,  it  must  be  kept  in  mind  that  it  costs  more  to 
put  manure  first  into  a  large  heap  and  then  in  spring  to  take 
it  from  this  heap  and  spread  it,  than  it  does  to  spread  during 
the  winter  at  the  time  the  manure  is  hauled  from  the  stable. 
The  money  difference  in  the  cost  of  handling  manure  in  the 
two  ways,  as  shown  by  our  experience,  amounts  to  about 
$4.80  per  acre.  The  difference  in  the  value  of  the  crops  in 
fiivor  of  spiing  application  is  scarcely  sufficient  to  cover 
this  added  cost,  even  on  Plot  3,  where  such  difference  was 
greatest ;  and,  although  the  unfavorable  soil  conditions  above 
referred  to  doubtless  lowered  the  product  on  that  special 
plot  where  the  manure  was  applied  in  the  spring  in  three 
instances,  plots  1,  4  and  5,  it  seems  highly  improbable  that, 
even  with  equality  of  conditions,  the  gain  from  spring  appli- 
cation on  these  plots  would  have  given  a  degree  of  superi- 
ority sufficient  to  cover  the  added  cost. 

Previous  reports  have  tended  to  show  spring  application 
to  be  advisable  on  this  field,  which  has  a  considerable  slope  ; 
and  so  I  still  believe  it  will  in  the  long  run  prove  to  be. 
The  exceptional  character  of  the  -winter  of  1903  and  1904  i8 
a  sufficient  explanation  of  the  difference  in  average  results. 

X.  —  Nitrate  of  Soda  for  Rowen. 

This  experiment  is  an  effort  to  determine  whether  an 
application  of  nitrate  of  soda  after  the  harvesting  of  the 
first  crop  M-ill  give  an  increase  in  rowen  sufficient  to  cover 
the  cost.  The  field  where  the  experiment  has  been  a  num- 
ber of  times  repeated  is  a  mixed  timothy  and  clover  sod. 
It  is  divided  into  eight  plots  of  like  area,  these  plots  being 
numbered  1  to  8  and  each  including  about  three-eighths  of 
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an  acre*  Nitrate  of  soda  at  the  rate  of  150  pounds  per  acre 
is  applied  to  plots  2  and  4,  while  the  application  on  Plot  6 
is  200  pounds,  and  on  Plot  8  250  pounds.  To  the  remain- 
ing plots  no  nitrate  is  applied.  The  first  crop  of  hay  in 
this  field  was  housed  on  July  14.  The  rate  of  yield  was 
6,314  pounds  per  acre.  When  this  experiment  has  been 
tried  in  previous  years,  it  has  been  found  a  matter  of  con- 
siderable difficulty  to  spread  the  relatively  small  amounts  of 
nitrate  of  soda  used  evenly ;  and,  as  a  means  of  obviating 
this  difficulty,  the  nitrate  used  on  each  plot  during  the  past 
season  was  mixed  with  basic  slag  meal.  The  amount  of  slag 
meal  applied  was  137^  pounds  per  plot,  and  the  slag  meal 
was  applied  to  the  plots  receiving  no  nitrate  as  well  as  to 
the  others,  and  on  all  in  equal  amounts.  The  mixture  of 
slag  and  nitrate  remained  dry,  and  its  even  application  was 
relatively  easy.  At  the  rates  used,  the  nitrate  and  slag 
were  mixed  in  proportions  varying  from  about  one  nitrate 
to  three  slag  to  about  one  nitrate  to  two  slag.  Even  with 
the  higher  proportions  of  nitrate  to  slag,  the  mixture  re- 
mained dry  and  in  convenient  form  for  application.  The 
rates  of  yields  on  the  several  plots  are  shown  in  the  follow- 
ing table :  — 

NUraie  of  Soda  for  Eowen.-^  Yields  per  Acre  (Pounds). 
[Basic  slag  meal  at  tho  rate  of  137^^  pounds  per  plot.] 


PloU. 


Nitrate  used  (Rates  per  Acre), 


Yield. 


Plot  1,     . 

Plot  2,    . 

Plot  8,     . 

Plot4»     . 

Plot  6,     . 

Plot  6,     . 

Plot  7,    . 

Plots,    . 

No  nitrate,  .... 
Nitrate  of  soda,  150  pounds. 
No  nitrate,  .... 
Nitrate  of  soda,  150  pounds. 
No  nitrate,  .... 
Nitrate  of  soda,  200  pounds, 
No  nitrate,  .  .  .  . 
Nitrate  of  soda,  250  pounds, 


716 

i;mi 

990 
1,432 

858 
],2S4 
1,021 
1,8S2 


In  the  effort  to  determine  whether  the  application  of 
nitrate  is  profitable,  the  yield  wherever  it  has  been  applied 
has  been  compared  either  with  the  yield  of  the  nearest  i)lot, 
or,  in  cases  where  it  is  possible,  with  the  average  yield  of 
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the  two  plots  between  which  the  plot  under  consideration 
lies  to  which  no  nitrate  was  applied.  On  this  basis,  the 
average  increase  due  to  application  of  150  pounds  of  nitrate 
of  soda  was  499  pounds ;  the  use  of  200  pounds  of  nitrate 
of  soda  gave  an  apparent  increase  of  297  pounds;  while 
the  application  of  250  pounds  of  nitrate  of  soda  gave  an 
apparent  increase  of  911  pounds.  The  weather  during  the 
period  of  growth  of  the  rowen  crop  was  too  dry  for  the 
best  results.  At  the  rates  of  increase  shown,  the  applica- 
tion would  be  hardly  profitable. 


XI.  —  Variety  Test,  Potatoes. 

During  the  past  season  we  have  carried  out  the  second 
year's  trial  of  forty-nine  different  varieties  of  potatoes, 
including  practically  all  of  those  of  recent  origin  advertised 
in  prominent  seed  catalogues  up  to  the  spring  of  1903,  as 
well  as  two  or  three  old  standard  sorts  for  comparison.  The 
seed  used  this  year  was  grown  from  the  original  stock  of 
each  of  the  varieties  on  our  own  grounds  in  the  season  of 
1903.  The  seed  of  all  varieties  was  carefully  preserved 
during  the  winter  under  precisely  similar  conditions.  In 
preparation  for  planting,  the  tubers  were  treated  with  for- 
malin for  prevention  of  scab,  in  the  customary  manner. 
After  removal  from  the  formalin  solution,  they  were  spread 
in  a  thin  layer  in  an  airy  room  April  30,  where  they  were 
allowed  to  lie  until  the  17th  of  May,  when  the  tubers  were 
cut  into  pieces  of  about  two  or  three  eyes  each,  and  planted. 
The  soil  used  in  this  experiment  is  a  medium  loam.  It  pro- 
duced a  com  crop  in  the  season  of  1903,  and  mixed  grass 
and  clover  seeds  were  sown  in  the  standing  corn.  Neither 
grass  nor  clover  had  made  much  growth  when  the  field  was 
plowed  on  May  3  in  preparation  for  the  potatoes.  The  field 
received  an  application  of  barnyard  manure  at  the  rate  of 
41/^  cords  per  acre,  and  fertilizers  at  the  following  rates  :  — 


Pounds. 
175 

225 

625 

400 

350 


Nitrate  of  soda,  . 
Dried  blood, 
Acid  phosphate,  . 
Dry  ground  fish, 
High-grade  sulfate  of  potash. 
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Both  manure  and  fertilizers  were  spread  evenly  after  plow- 
ing, and  harrowed  in.  The  varieties  grown  and  the  rate  of 
yield  of  each  are  shown  in  the  following  table :  — 

Variety  Test  Potatoes.  —  Bates  of  Yield  per  Acre. 


Variety. 


Merchantable 
(BnshelB). 


Small 
(BoshelB). 


Admiral  Foote,       .... 
Beauty  of  Hebron  (home  grown), 
Beautj  of  Hebron  (Maine  seed), 

Clinton, 

Crlne's  Lightning,  .... 
Daughter  of  Earl  j  Rose, 

Daybreak 

Early  May 

Early  Nancy, 

Early  Norwood,      .... 

Early  Bose, 

Ensign  Bagley,       .... 
Eureka  Extra  Early,     . 
Extra  Early  Pioneer,    . 
Extra  Early  White  Rose,      . 
Grem  of  Aroostook, 
Governor  Yates,     .... 

Great  Divide, 

Hamilton's  Early 


I.  X.  L. 


John  Bull, 
Junior  Pride,  . 
Kaiser  Krone, . 
King  of  Michigan,  . 
King  of  Ohio,  . 
Market  Prize,  . 
Maxima,   .... 
Million  Dollar, 
Mills'  New  Rose  Beauty, 
Milwaukee, 

New  Early  Wisconsin,  . 
New  Surprise, . 

1904, 

Nome,        .... 
Nott's  Peachblow,  . 


208 

25 

204 

85 

187 

21 

104 

10 

210 

7 

221 

8 

167 

29 

161 

SS 

225 

27 

215 

40 

256 

29 

192 

38 

196 

38 

204 

42 

294 

6 

248 

42 

209 

29 

278 

31 

225 

8 

256 

38 

217 

8 

171 

38 

15i 

50 

197 

60 

125 

29 

256 

S 

263 

31 

225 

13 

263 

15 

165 

25 

183 

SS 

204 

29 

268 

27 

204 

13 

193 

14 
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Variety  Test  Potatoes.  —  Bates  of  Yield  per  Acre  —  Concluded. 


Vabistt. 


Merchantable 
(Bushels). 

Small 
(Bushels). 

217 

U 

2-28 

10 

S06 

17 

808 

14 

156 

81 

348 

14 

819 

25 

202 

8 

2G8 

88 

140 

48 

197 

17 

186 

88 

146 

27 

Pat*8  Choice,    . 
Peck's  Early,  . 
Prince  Henry, 
Bed  RlTcr  Triumph, 
Bed  Biver  White  Ohio, 
Sensation, 
Simmon's  Model,    . 
Snowflake,  Jr., 
Steuben,    . 
Sweet  Home,   . 
Tan  OmAm's  Earliest, 
Vomehm, 
White  Ohio,     . 


The  growth  of  practically  all  varieties  was  normal  and 
healthy.  The  vines  were  sprayed  twice  with  Bordeaux 
mixture  for  prevention  of  blight  and  rot.  The  treatment 
was  successful,  and  the  yield  of  most  varieties  was  good. 
One  variety,  Simmon's  Model,  gave  a  yield  exceeding  300 
bushels  per  acre.  The  smallest  yield  is  that  given  by  the 
Clinton,  — 104  bushels  of  merchantable  tubers  per  acre. 
Six  varieties,  mentioned  in  the  order  of  their  productive- 
ness, gave  yields  of  merchantable  tubers  at  rates  between 
260  and  300  bushels  per  acre,  viz. :  Extra  Early  White 
Rose,  Great  Divide,  Steuben,  Maxima,  1904,  Mills'  New 
Rose  Beauty.  The  Beauty  of  Hebron,  which  in  previous 
variety  tests  has  given  yields  almost  as  large  as  any  under 
trial,  takes  a  lower  rank  as  the  result  of  the  test  of  last 
season. 

XII.  —  Poultry  Experiments. 

The  poultry  experiments  of  the  past  season  have  followed 
along  precisely  similar  lines  to  those  followed  last  year. 
We  are  making  an  effort  to  throw  light  on  the  question  as  to 
the  proper  selection  of  feeds  for  laying  fowls. 

1.  In  the  experiment  comparing  wheat  with  com,  animal 
meal  being  the  source  of  the  animal  food  used,  the  following 
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results  were  obtained :  for  the  first  period,  February  3  to 
May  17,  the  wheat  ration  produced  eggs  at  the  average  rate 
of  .4333  per  hen  day;  the  com  ration  at  the  rate  of  .3837 
per  hen  day ;  in  other  words,  100  hens  would  have  laid  per 
day  on  the  wheat  ration  43^  eggs,  and  on  the  com  ration 
practically  38%  eggs  per  day.  For  the  second  period,  May 
17  to  September  30,  the  wheat  ration  produced  an  average 
of  .1911  eggs  per  hen  day,  the  corn  ration  .2067  eggs  per 
hen  day ;  or,  in  other  words,  100  hens  would  have  laid  on 
the  wheat  ration  about  l^yiQ.eggs  and  on  the  corn  ration 
20%  eggs  per  day.  The  average  food  cost  per  egg  pro- 
duced was  for  the  wheat  ration  .611  cents,  for  the  corn 
ration  .505  cents  for  the  first  period ;  while  for  the  second 
period  the  cost  per  egg  on  the  wheat  ration  was  1.657  cents, 
and  on  the  corn  ration  1.315  cents.  The  gross  cost  of  the 
food  on  the  wheat  ration  varied  from  about  .24  to  .30  cents 
per  day  for  each  fowl,  while  on  the  corn  ration  the  cost 
varied  from  about  .17^^^  to  about  .26  cents  per  day.  The 
yield  of  eggs  during  the  second  period  was  very  small.  The 
small  average  product  is  to  be  attributed  largely  to  the  fact 
that  the  period  was  continued  beyond  the  date  when  the  hens 
began  to  molt.  The  20  hens  on  the  wheat  ration  laid  only 
82  eggs  during  the  last  two  months  of  the  experiment,  while 
those  on  the  com  ration  laid  only  158  eggs  during  the  same 
time. 

2.  In  the  experiment  comparing  wheat  with  corn,  with 
milk  albumin  as  the  source  of  animal  food  and  with  com  oil 
added  as  a  source  of  fat,  the  egg  product  was  as  follows  :  for 
the  first  period,  February  3  to  May  17,  the  wheat  ration  pro- 
duced eggs  at  the  average  rate  of  .463  eggs  per  hen  day,  the 
corn  ration  .4324  eggs  per  hen  day ;  or,  in  other  words,  100 
hens  would  have  laid  on  the  wheat  ration  practically  46^^ 
eggs  per  day,  and  on  the  corn  ration  43^  eggs  per  day. 
For  the  second  period  the  wheat  ration  gave  an  average  of 
.3109  eggs  per  hen  day,  the  corn  ration  .3017  eggs  per  hen 
day ;  or,  in  other  words,  respectively  for  the  wheat  ration 
an  average  of  31  eggs  per  100  hens  daily,  and  for  the  com 
an  average  of  30%  eggs.  The  food  cost  of  the  eggs  in  this 
experiment  was  as  follows  :  for  the  wheat  ration  during  the 
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first  period  .5471  cents  per  egg,  for  the  second  period  1.3406 
cents ;  for  the  corn  ration  the  figures  were  for  the  first  period 
.3932  cents  per  egg,  and  for  the  second  .918  cents.  The 
cost  of  feeding  the  hens  was :  for  the  wheat  ration  during 
the  first  period  at  the  rate  of  .227  cents  per  day,  for  the 
second  period,  .39  cents ;  for  the  corn  ration  the  cost  of 
food  for  the  first  period  was  .155  cents  per  hen  daily,  for 
the  second  period  .263  cents.  The  egg  yield  in  this  as  in 
the  other  experiment  is  very  low  for  the  second  period.  The 
causes  are  similar  to  those  which  have  been  pointed  out 
under  1. 

3.  In  the  experiment  comparing  wheat  with  rice,  and  with 
milk  albumin  as  the  source  of  animal  food,  the  results  have 
been  as  follows  :  for  the  first  period  the  egg  production  was : 
for  the  wheat  ration  .3813  per  hen  day,  for  the  rice  ration 
.4077  ;  or,  in  other  words,  from  100  hens  daily  respectively 
about  38^  and  40%  eggs  per  day.  For  the  second  period 
the  averages  were  on  the  wheat  ration  .2244  eggs  per  hen 
day,  and  on  the  rice  ration  .30.18  eggS  per  hen  day  ;  or  from 
100  hens  daily  respectively  nearly  22^  and  a  little  more 
than  30^  eggs  per  day.  The  food  cost  of  the  eggs  has 
been  as  follows :  for  the  wheat  ration  for  the  first  period 
.6976  cents,  for  the  second  period  1.59  cents ;  for  the  rice 
ration  for  the  first  period  1.1863  cents,  for  the  second  period 
2.379  cents.  The  cost  of  keeping  the  hens  has  been  as  fol- 
lows :  for  the  wheat  ration  during  the  first  period  .2414 
cents  per  hen  daily,  for  the  second  period  .34  cents  ;  for  the 
rice  ration  for  the  first  period  .4442  cents  per  hen  daily,  and 
for  the  second  period  .7003  cents. 

The  ration  including  rice  this  year  as  last  has  given  one 
of  the  most  satisfactory  egg  products  obtained.  The  high 
cost  of  this  food  at  the  present  time  seems  to  preclude  its 
becoming  a  question  of  much  practical  importance  whether 
rice  is  well  or  ill  suited  as  a  food  for  egg  production.  We 
have  introduced  it  in  our  experiments  as  a  means  of  testing 
the  question  as  to  whether  fat  is  an  important  constituent  in 
the  food  for  laying  hens,  rice  being  lower  in  fat  than  any 
other  grain  we  can  obtain.  The  large  egg  product  where 
rice  is  prominent  among  the  foods  used  seems  to  indicate 
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that  fat  is  less  important  than  has  been  judged  as  the  result 
of  some  of  our  earlier  experiments.  Among  the  various 
grains,  cleaned  rice,  as  put  upon  our  markets,  contains  least 
fiber,  and  rice  is  known  to  be  the  most  digestible  of  all  the 
grains.  It  is  perhaps  these  pecularities  of  this  grain  which 
account  for  its  apparent  good  effect  on  the  egg  product. 

The  nutritive  ratios  in  the  food  combinations  used  in  the 
different  experiments  of  the  past  year  have  been  as  follows :  — 

For  the  rations  where  wheat  is  compared  with  com  with 
animal  meal  as  the  source  of  animal  food :  for  the  wheat 
ration,  1 :  4.46  ;  for  the  com  ration,  1 :  6.42. 

For  the  experiment  in  which  wheat  is  compared  with  corn, 
milk  albumin  being  the  source  of  animal  food  :  for  the  wheat 
ration,  1 :  4.43  ;  for  the  corn  ration,  1 :  6.18. 

In  the  experiment  in  which  wheat  and  rice  have  been 
compared  :  for  the  wheat  ration,  1 : 4.35 ;  for  the  rice  ration, 
1:6.2. 

Our  experiments  throw  relatively  little  light  upon  the 
question  as  to  the  proper  nutritive  ratio  in  feeding  for  eggs. 
The  factors  affecting  the  egg  yield  must  be  numerous,  and 
others  than  the  question  of  the  nutritive  ratio  in  the  foods 
given  to  the  fowls  must  often  determine  the  results.  The 
&ct  that  we  have  the  most  satisfiEictoiy  egg  yield  obtained 
during  the  past  year  on  the  rice  ration,  with  a  nutritive  ratio 
of  1 :  6.20,  does  not  at  least  seem  to  support  the  opinion  that 
the  nutritive  ratio  in  feeding  for  eggs  should  be  narrow. 
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EEPORT  OF  THE  HORTICULTURISTS. 


F.   A.   WAUOH;    GEO.   O.    GREENE,   ASSISTANT. 


The  work  of  this  division  has  followed  the  plans  outlined 
in  the  reports  of  1902  and  1903.  The  following  subjects 
are  ready  for  discussion,  and  reports  are  made  herewith :  — 

I.     Beport  on  plums. 
II.     Experiments  in  pruning  peach  trees. 
III.     Growing  chrysanthemums  for  a  retail  trade. 

Report  on  Plums. 

The  horticultural  department  has  a  fairly  large  collection 
of  plums.  A  number  of  these  are  represented  by  several 
trees  each,  enough  to  determine  their  commercial  quality. 
The  plum  crop  of  1904  was  unusually  good ;  it  was  abundant 
in  quantity,  and  generally  of  good  quality.  This  was  true 
of  all  classes  of  plums,  practically  every  variety  on  the 
grounds  bearing  a  normal  cix>p.  This  furnished  an  excellent 
opportunity  for  making  observations  on  the  different  vari- 
eties. The  notes  follow  below.  It  has  been  thought  best 
to  omit  any  extended  description  of  these  varieties  for  the 
present.  This  form  of  report  is  justified  by  the  fact  that 
nearly  all  the  varieties  mentioned  are  old  and  well-known 
sorts.  The  notes  this  year  are  valuable  chiefly  in  showing 
the  behavior  of  these  well-known  varieties  in  this  particular 
locality.  The  problem  of  local  adaption  of  varieties  is  now- 
adays considered  to  be  one  of  the  most  important  in  horti- 
culture, and  in  no  class  of  fruits  or  vegetables  are  these  local 
adaptations  more  complicated  than  with  plums.  The  vari- 
eties below  are  classified  as  nearly  as  possible  into  the  more 
commonly  accepted  pomological  groups. 
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DOMESTICAS. 

Agen  {Prune  cCAgen),  — Tree  unhealthy  and  a  poor  grower, 
moderately  productive,  an  irregular  cropper;  fruit  very  good, 
but  not  80  bright  nor  large  as  in  some  localities. 

Bradshaw,  —  This  is  one  of  the  best  plums  of  its  class,  and, 
indeed,  one  of  the  best  market  and  home-use  plums  of  any 
class  on  our  grounds.  We  have  about  twenty  young  trees  ia 
bearing  which  gave  a  good  crop  in  1904.  The  tree  is  a  strong 
somewhat  upright  grower,  does  not  come  early  into  bearing, 
but  bears  well  after  reaching  an  age  of  eight  to  ten  years.  The 
fruit  buds  do  not  seem  to  be  tender  here,  as  they  are  in  some 
localities.  The  fruit  is  large,  smooth,  bright  and  of  excellent 
quality. 

Bryanstone.  —  Tree  an  irregular  and  slow  grower,  late  and 
irregular  in  bearing ;  not  reliable.  Fruit  small  to  medium  in 
size ;  of  good  quality. 

Clyman.  —  Represented  only  by  a  single  specimen,  which 
beacs  sparsely  and  does  not  seem  to  be  of  any  value. 

Dame  Auhert  {Yellow  Egg^  Magnum  Bonum).  — Tree  rather 
upright  in  growth,  fairly  strong  and  hardy,  but  does  not  bear 
heavily.     Fruit  large  and  fine,  but  very  subject  to  rot. 

Damsons.  —  Several  varieties  of  Damsons  are  included  in  our 
collection,  among  which  the  French  Damson  seems  to  be  the 
best ;  this  bears  fairly  well,  but  by  no  means  as  abundantly  as 
in  some  sections. 

Diamond,  —  A  fairly  strong,  healthy  tree,  coming  late  into 
bearing,  and  yielding  uncertain  crops  here. 

Englehert  {Prince  Englehert). — Tree  upright,  strong  and 
hardy;  does  not  come  early  into  bearing,  but  yields  good  crops 
after  reaching  ten  years  of  age.  Fruit  of  medium  size  and  fair 
quality. 

Fellenhurg  {Italian  Prune), — Tree  round-topped,  bushy, 
with  spreading  irregular  branches;  does  not  bear  until  eight  or 
ten  years  of  age,  and  then  not  very  heavily.  Fruit  of  good 
quality.  This  variety  does  not  rank  so  highly  as  a  market  plum 
as  in  western  New  York  or  Michigan. 

Field.  —  Tree  seems  to  be  not  very  strong  and  healthy,  but 
bears  fairly  well.  Fruit  of  excellent  quality.  This  is  a  promis- 
ing,  medium  early  plum. 

Giant  Prune.  —  Our  trees  are  young  and  poor,  and  have 
borne  only  a  few  samples.  The  fruit  is  large  and  attractive. 
This  variety  is  worthy  of  further  test. 


1905.]  PUBLIC  DOCUMENT  — No.   33.  159 

Gueii, — Tree  rather  a  bushy  grower;  fairly  productive. 
Fruit  small,  sour;  not  of  the  best  quality. 

Hand.  —  Tree  a  large,  strong  grower ;  shapely ;  notably  unpro- 
ductive. Fruit  large,  fine,  showy.  This  variety  is  certainly  not 
worth  planting,  the  objection  being  its  unproductive  character. 

Lincoln. — Tree  not  very  strong  or  sound,  and  fruit  not  of 
very  good  quality.  Not  to  be  recommended,  on  the  basis  of  our 
experience. 

McLaughlin.  — Tree  unhealthy  and  a  poor  grower;  not  bear- 
ing very  heavily.  Fruit  not  so  smooth  and  Iiighly  colored  as 
in  some  sections,  but  still  of  very  fine  quality.  In  spite  of  its 
imperfections  of  tree,  this  variety  is  worth  growing  on  account 
of  its  high  quality;  it  would  not  be  profitable  in  a  market 
orchard. 

Moore* 8  Arctic.  —  Tree  vigorous,  upright,  strong,  hardy;  pro- 
ductive, and  coming  fairly  early  into  bearing.  Fruit  small; 
rather  poor  quality. 

Peter* B  Yellow  Qage. — Tree  not  very  vigorous  or  hardy;  a 
slow  grower.     Fruit  small,  and  not  very  good  for  this  variety. 

Pond.  — Tree  large,  strong  grower;  fairly  productive.  Fruit 
large  and  excellent,  but  very  much  subject  to  rot,  and  unprofit- 
able on  that  account. 

Quackenbos. — A  very  good,  medium-sized  tree,  fairly  pro- 
ductive. Fruit  medium  size ;  clean  and  fair  quality  for  one  of 
the  small  blue  plums.  This  is  probably  the  best  of  the  so-called 
blue  plums,  with  possibly  the  exception  of  Englebert. 

Reine  Claude.  —  Tree  an  irregular  grower;  not  very  vigorous, 
and  only  moderately  productive.  Fruit  medium  size  and  quality 
for  this  variety;  considerably  subject  to  rot.  This  takes  the 
place  of  the  old-fashioned  Green  Gage,  being  a  larger,  better 
and  later  variety.  It  is  a  very  fine  plum  for  canning,  but  could 
not  be  profitably  grown  for  the  market  in  this  locality. 

Saratoga.  —  Our  single  tree  of  this  variety  is  small,  and  not 
very  productive;  unpromising. 

Smith* 8  0rlean8. — Tree  moderate  size,  somewhat  irregular 
in  growth;  moderately  productive.  Fruit  not  so  large  or  fine 
as  it  should  be  in  this  variety. 

Tragedy.  — We  have  only  one  tree  of  this  variety,  just  coming 
into  bearing;  promising. 

Victoria.  — Tree  moderately  large ;  irregular  in  growth ;  mod- 
erately productive.  Fruit  of  medium  size  and  excellent  quality ; 
somewhat  subject  to  rot. 

Washington.  —  In  almost  all  respects  like  Hand,  which  see. 
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Japakess  Varieties. 

Abundance. — Tree  upright,  early  bearing;  very  much  sub- 
ject to  disease.  This  is  probably  one  of  the  poorest  trees  to 
be  found  amongst  the  Japanese  plums.  Fruit  of  good  size 
and  good  quality;  somewhat  subject  to  rot;  very  apt  to  be 
eaten  by  birds.  We  would  entirely  discard  this  variety  as  a 
commercial  plum,  on  the  basis  of  our  experience,  and  could 
not  recommend  it  highly  for  planting  for  home  use.  This 
experience  we  are  aware  is  different  from  that  of  some  other 
plum  growers  in  New  England. 

Burhanh. — Tree  vigorous,  spreading,  hardy;  comes  early 
into  bearing,  and  is  very  productive.  Fruit  medium  to.  large, 
good  quality;  less  subject  to  rot  than  most  plums.  This  is  the 
most  profitable  and  productive  market  plum  on  our  grounds. 

Chdbot,  —  Tree  upright,  vase  form ;  hardy,  prolific.  Fruit 
medium  size,  round  red;  fair  quality..  This  is  an  .excellent 
market  plum,  medium  to  late  in  season. 

Oeorgeson,  —  Tree  spreading,  rather  large  growing,  vigorous 
and  hardy;  fairly  prolific.  Fruit  large,  yellow;  good  quality. 
This  is  an  excellent  canning  plum,  and  worth  growing  in  this 
section,  although  it  does  not  sell  well  in  the  markets  on  account 
of  its  yellow  color. 

Hale,  — Tree  upright,  very  vigorous  grower;  somewhat  sub- 
ject to  winter-killing;  coming  rather  late  into  bearing,  never 
bearing  abundantly.  Fruit  medium  size,  round;  excellent 
quality.  According  to  our  experience,  this  variety  is  not  worth 
planting  in  this  section. 

October  Purple,  —  Tree  vigorous,  upright,  and  very  strong 
grower;  somewhat  subject  to  winter-killing;  coming  late  into 
bearing,  but  giving  moderate  crops  after  reaching  an  age  of 
seven  or  eight  years.  Fruit  medium  size,  rather  dull  color; 
good  quality.  The  variety  does  not  seem  to  be  of  any  special 
value  in  this  section. 

Paraxon,  —  Somewhat  like  Ghabot,  but  of  no  special  value. 

Red  June,  —  Tree  spreading,  vase  form ;  vigorous  and  rela- 
tively hardy.  The  fruit  buds  on  this  variety  are  less  hardy 
than  on  Burbank,  however,  sometimes  being  killed  while  Bur- 
bank  survives.  Trees  bear  early  and  abundantly.  The  fruit 
is  one  of  the  first  to  come  into  the  market,  and,  though  of 
second  quality,  usually  brings  a  fair  price.  This  is  proved  to 
be  a  profitable  plum  with  us. 
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SatHuma,  —  Tree  upright,  spreading,  moderate  grower;  not 
very  hardy,  bearing  rather  sparsely.  Fruit  usually  small  with 
us;  of  indifferent  quality.  Although  this  variety  succeeds  in 
other  localities  in  the  Connecticut  valley,  it  is  of  no  value  here. 

Hybrid  Varieties. 

Apple.— Tre^  very  vigorous,  sprawling  grower;  hardy,  com- 
ing fairly  early  into  bearing.  Fruit  medium  large,  round ;  dark 
red  with  red  flesh.  On  our  grounds  this  variety  promises  to 
take  the  place  of  Satsuma,  to  which  it  seems  to  be  superior  in 
most  respects. 

Compass  Clierry,  —  An  interesting  hybrid  curiosity,  but  of 
no  value. 

Doris  (doubtfully  placed  among  hybrids).  — Tree  spreading, 
vigorous,  hardy.     Fruit  small,  watery ;  of  no  value. 

Duke.  —  Tree  medium  strong,  upright ;  fruited  this  year  for 
the  first  time;  of  doubtful  promise. 

Oold  (of  Stark  Brothers). — Tree  small,  spreading,  irregular 
in  growth ;  hardy,  bjparing  early,  but  never  abundantly  on  our 
grounds.  Fruit  round  oblate,  medium  size,  yellow,  watery; 
poor  quality,  ripening  very  unevenly;  much  subject  to  rot. 
This  variety  is  of  no  value  with  us,  and  our  trees  have  been 
mostly  grafted  to  other  sorts. 

Juicy. — Tree  strong  and  hardy.  Fruit  small,  yellow;  of 
no  value. 

Wickson. — Tree  upright,  strong  grower;  rather  tardy  in 
coming  into  bearing,  and  never  bearing  heavy  crops;  fruit  buds 
tender,  apt  to  be  frozen.  Fruit  of  medium  size,  variable  in 
quality ;  ripening  very  irregularly.  This  variety  is  not  to  be 
recommended  here. 

Native  Varieties. 

There  are  on  the  grounds  several  native  varieties,  mostly 
Americanas,  Hortulanas  and  Chickasaws.  Some  of  tliese  do 
fairly  well,  but  none  of  them  have  conspicuous  merit  as  grown 

in  this  section. 

Marketing  Plunis. 

The  very  excellent  crop  of  1904  gave  us  an  opportunity 
to  study  the  manner  in  which  plums  can  be  sent  to  market. 
For  the  most  part  the  crop  from  the  department  of  horti- 
culture of  the  Massachusetts  Agricultural  College  was  mar- 
keted in  three-pound  baskets,  such  as  are  used  for  grapes ; 
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when  these  were  shipped  by  freight  or  express,  they  were 
packed  in  crates  holding  approximately  one  bushel.  This 
style  of  package  proved  generally  satisfactory  ;  it  furnishes 
about  the  quantity  of  fruit  desired  by  most  purchasers. 

In  making  local  sales,  especially  of  plums  for  canning  pur- 
poses, a  larger  package  was  usually  more  satisfectory.  The 
so-called  Jersey  peach  basket,  holding  sixteen  quarts  (one- 
half  bushel).  Is  the  cheapest  and  most  convenient. 

In  some  cases,  where  fiancy  plums  are  designed  for  the 
fruit  stand  trade,  they  may  be  put  up  in  quart  baskets,  such 
as  are  used  for  strawberries.     We  find  these  also  satisfactory. 

This  whole  matter  may  be  sunmiarized  by  saying  that 
most  markets  are  not  fastidious  with  respect  to  the  form  of 
package  used  for  plums.  Any  small,  neat  basket  or  box 
will  answer,  if  the  fruit  is  of  good  quality  and  well  packed. 

Experiments  in  Pruning  Peach  Trees. 

The  department  of  horticulture  has  under  way  a  series  of 
experiments  and  special  studies  in  pruning  fruit  trees.  Re- 
ports on  various  phases  of  this  work  wall  be  made  from  time 
to  time  as  results  are  reached.  At  the  present  time  we  are 
able  to  make  a  report  of  progress  in  the  experiments  in 
pruning  peach  trees. 

i.     Tfie  Results  of  No  Pruning. 

One  row  of  trees  in  the  principal  peach  orchard  has  been 
left  entirely  without  pruning  from  the  first.  This  row  runs 
crosswise  of  the  variety  rows,  and  therefore  contains  trees 
of  all  the  varieties  in  the  orchard,  as  follows:  Oldmixon, 
Triumph,  Mountain  Rose,  Elberta,  Early  Crawford,  Late 
Crawford,  Crosby.     The  trees  are  nine  years  old. 

These  trees,  left  unpruned  for  nine  years,  are  plainly  dif- 
ferent from  adjacent  trees  of  the  same  varieties  which  have 
been  pruned.  Surprising  as  it  may  appear  on  first  state- 
ment, they  arc  more  open-headed.  They  have  generally 
assumed  a  vase  form.  The  interior  wood  has  died  out,  leav- 
ing the  centres  open,  and  at  the  same  time  leaving  the  lower 
part  of  the  main  branches  bare.  The  fruiting  wood  is 
sparse,  weak  and  high  up  in  the  trees.     The  trees  are  very 
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much  less  thrifty  and  vigorous  than  the  pruned  trees  of  the 
same  varieties.  This  lack  of  vigor  is  so  marked  that  some 
of  the  weak  trees  succumbed  more  or  less  completely  to  the 
severe  freezing  of  last  winter. 

The  trees  next  the  unpruned  specimens  have  been  headed 
back  two  or  three  times.     They  were  all  headed  back  mod- 
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Map  of  Experimental  Orchard.  — A  shows  apple  trees  40  feet  apart;  the  circles 
show  peach  trees  unpraned ;  the  half -circles  show  those  slightly  headed  back ;  the 
pquares  Indicate  trees  severely  headed  In ;  the  triangles  show  trees  cut  back  to  stubs ; 
the  blackened  figures  represent  trees  which  died  in  19W. 

erately  in  the  spring  of  1902  and  again  in  the  spring  of  1903, 
and  some  of  them  were  headed  back  again  in  the  spring  of 
1904.  The  trees  so  treated  are  thick-topped,  with  a  good 
deal  of  Aveak,  sappy  growth  on  the  inside, — a  condition 
which  is  manifestly  objectionable.     On  the  other  hand,  the 
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annual  growth  has  been  much  more  vigorous,  and  the  health 
of  the  trees  has  been  much  better.  More  and  stronger  firuit 
buds  have  been  formed,  but  unfortunately  the  successive 
freezes  of  the  last  two  winters  have  killed  the  buds,  and  made 
a  comparison  of  fruit  crops  impossible.  The  main  branches 
of  the  headed-back  trees  are  shorter  and  stronger  than  those 
of  the  unpruned  trees,  and  are  obviously  better  able  to  sup- 
port a  large  crop  of  fruit. 

This  experiment,  which  was  begun  by  Prof.  S.  T.  May- 
nard,  and  which  has  been  continued  through  several  years, 
has  shown  conclusively  that  the  best  form  of  peach  tree  can- 
not be  secured  and  maintained  without  pruning. 

2.     The  Effect  of  Heading  Back. 

Each  spring,  in  the  years  1902,  1903  and  1904,  a  number 
of  trees  in  the  college  peach  orchards  were  headed  back. 
This  shortening-in  of  the  branches  varied  in  amount :  some- 
times only  one-third  of  the  previous  year's  growth  was  cut 
away,  sometimes  one-half  the  year's  growth  was  taken  off, 
sometimes  two-thirds  was  removed  ;  in  a  few  cases  the  trees 
were  pruned  clear  back  into  two  or  three  year  old  wood  ;  in 
the  majority  of  cases  the  heading-in  amounted  to  about  two- 
thirds  of  the  previous  year's  growth.  The  cutting  back  in 
1903  and  in  1904  was  more  severe  than  it  would  have  been 
had  not  the  prospective  fruit  crop  been  wiped  out  by 
freezing. 

In  nearly  all  cases  it  was  possible  to  compare  trees  thus 
headed  in  with  other  trees  of  the  same  varieties  not  so  treated. 
The  results  were  uniform  and  unequivocal.  The  trees 
headed  back  always  made  a  more  healthy  and  vigorous  an- 
nual growth  than  the  trees  not  so  treated.  In  many  eases 
the  difference  was  remarkable,  the  growth  of  the  pruned  trees 
being  from  two  to  ten  times  as  much  as  the  unpruned  trees. 
More  and  larger  fruit  buds  formed  on  the  pruned  trees,  and 
the  shorter,  stockier  branches  seemed  better  prepared  to  sup- 
port a  possible  fruit  crop.  The  foliage  on  the  pruned  trees 
was  notably  larger,  more  abundant  and  darker  green.  There 
was  some  tendency  to  the  formation  of  weak  shoots  on  the 
shaded  interior  branches. 
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The  conclusion  which  we  have  reached  from  this  experi- 
ment, continued  through  three  years,  is  that  the  heading 
back  of  peach  trees  in  early  spring  is  good  practice,  and  in 
all  cases  advisable.  In  this  pruning  from  one-third  to  two- 
thirds  of  the  wood  of  the  previous  year  should  be  removed. 
In  determining  the  exact  amount  to  be  out  away,  the  judg- 
ment of  the  fruit  grower  will  be  influenced  largely  by  the 
number  of  living  fruit  buds  in  the  one-year-old  wood.  If 
there  is  a  crop  in  prospect,  he  will  leave  enough  fruit  buds 
to  set  the  desired  quantity  of  fruit.  In  years  when,  from 
one  cause  or  another,  there  are  no  living  fruit  buds,  he  will 
take  advantage  of  the  circumstances  to  cut  back  with  com- 
parative severity.  Only  in  extraordinary  instances,  how- 
ever, Avill  he  remove  all  the  previous  year's  wood,  cutting 
back  into  two  or  three  year  old  branches. 

3.     Summer  Pruning. 

It  has  been  noted  above  that  trees  which  were  headed  back 
in  the  early  spring  pruning  showed  a  tendency  toward  the 
formation  of  many  weak  and  useless  shoots  on  the  interior 
of  the  head.  Experiments  in  summer  pruning  were  begun 
with  a  view  to  the  correction  of  this  tendency,  and  also  with 
a  view  to  stopping  the  really  inordinate  extension  of  the 
main  annual  shoots  of  the  current  year.  The  two  problems, 
however,  were  met  in  different  ways. 

The  formation  of  Aveak  sprouts  on  the  interior  of  the  tree 
is  due  chiefly  to  the  exclusion  of  light.  The  external  foliage 
of  the  tree  top  becomes  so  dense  that  the  interior  is  shut  off 
from  the  light  and  from  much  of  the  air.  To  improve  the 
situation  in  this  respect  we  have  gone  through  the  orchard 
once  or  twice  between  the  middle  of  June  and  the  middle 
of  July,  removing  a  considerable  quantity  of  the  new  leafy- 
shoots  on  the  outside  of  the  tree.  A  quantity  of  the  out- 
side shoots  and  foliage  was  thus  removed  suiBcient  to  admit 
a  reasonable  amount  of  light  to  the  inside  of  the  tree  top. 
The  work  was  done  with  a  pair  of  hand  pruning  shears,  or, 
when  the  branches  were  soft,  they  were  simply  torn  out 
with  the  bare  hands.  The  latter  method  is  preferable,  be- 
cause more  expeditious. 
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In  no  case  were  the  results  of  this  treatment  convincing. 
The  formation  of  strong  shoots  with  fruit  buds  on  the  in- 
terior branches  was  never  visibly  promoted.  The  outside 
branches  which  were  allowed  to  remain  seemed  to  profit 
somewhat  by  the  removal  of  their  crowding  neighbors,  and 
this  was  apparently  the  chief  benefit  derived  from  the  work. 
On  the  whole,  it  does  not  seem  to  us  that  this  practice  is  to 
be  greatly  reconmiended. 

To  correct  the  over-growth  of  outside  branches,  the  plan 
was  tried  of  cutting  back  the  young  growth.  The  tips  were 
pinched  or  the  shoots  were  pruned  with  hand  pruning  shears. 
Sometimes  a  foot  or  so  of  new  growth  was  removed.  The 
pruning  was  done  at  various  seasons,  usually  some  time  in 
July. 

In  all  cases  this  treatment  was  unsatisfactory.  The  stop- 
ping of  the  growing  shoots  is  often  —  almost  as  a  rule  — 
followed  by  the  pushing  of  side  buds,  and  the  shoots  thus 
formed  are  nearly  always  too  weak  to  set  fruit  buds,  yet  in 
putting  out  they  ruin  what  might  otherwise  become  strong, 
sound  fruit  buds. 

4.     Pi'untng  to  renew  Frozen  Trees, 

As  the  spring  of  1903  drew  on,  it  was  plain  that  more 
or  less  injury  had  been  suffered  by  the  trees  in  our  peach 
orchards.  In  the  spring  of  1904  the  damage  was  still  more 
obvious  and  widespread.  In  both  years  some  experiments 
were  made  to  learn  the  best  manner  of  handling  a  winter- 
injured  tree. 

The  damage  in  the  spring  of  1905  proved  to  be  small, 
and  measures  designed  to  have  a  corrective  effect  therefore 
showed  meager  results.  All  the  trees  came  off  about  equally 
well,  no  matter  how  treated.  Some  were  lightly  headed  in, 
some  were  severely  headed  in,  while  a  few  were  cut  back 
nearly  to  the  main  trunk,  leaving  only  the  stubs  of  the  main 
branches.  In  every  case  not  otherwise  to  be  accounted  for 
the  tree  recovered  and  made  excellent  growth. 

In  the  spring  of  1904  the  trees  were  seriously  weakened 
by  freezing,  and  some  were  killed  outright,  so  as  to  be 
beyond  the  reach  of  any  remedial  treatment.  It  should  be 
said,  however,  that  the  damage  proved  to  be  less  sweeping 
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than  was  feared  at  the  time  the  year's  experiments  were  out- 
lined. It  was  decided  to  lay  off  the  orchard  where  this 
experiment  was  to  be  made  into  four  blocks,  to  be  given 
different  kinds  of  treatment,  as  follows  :  (1)  the  first  block 
was  to  be  left  entirely  without  pruning ;  (2)  the  second 
block  was  to  be  pruned  in  midsummer,  after  the  trees  had 
started  ;  (3)  the  third  block  was  to  be  cut  back,  from  two- 
thirds  to  three-fourths  of  the  previous  year's  growth  being 
removed  ;  (4)  the  fourth  block  was  to  be  headed  back  near 
to  the  trunks,  only  the  stubs  of  the  main  branches  being  left. 
A  certain  percentage  of  these  trees  died  during  the  year 
of  1904.  The  general  result  can  be  seen  in  the  following 
table :  — 

Statistical  Summary, 


Total 
Namber 
pruned. 


Living, 
Aatunin 
of  1904. 


Dead, 
Autumn 
of  1904. 


Per  Cent. 
Living. 


Trees  un  pruned, 
Moderately  cut  back, 
Severelj  cut  back,    . 
"  Dehorned,"     . 


121 

113 

8 

48 

47% 

% 

68 

65 

18 

46 

U 

22 

98 
09 
81 
62 


It  will  be  seen  that  the  trees  cut  back  to  the  trunks  ('*  de- 
homed")  suffered  the  worst;  those  severely  cut  back  lost 
a  larger  percentage  than  those  unpruned.  A  careful  exam- 
ination of  the  orchard  itself  makes  it  seem  that  the  difference 
between  blocks  2  and  3  in  this  respect  is  considerably  ex- 
aggerated by  the  statistics.  Some  of  the  deaths  in  block 
3  were  apparently  due  to  other  causes,  and  should  not  be 
charged  up  against  the  pruning.  Moreover,  the  growth 
made  by  the  headed-in  trees  which  lived  was  decidedly  bet- 
ter than  that  made  by  the  unpruned  trees.  The  judgment 
of  all  those  who  saw  the  orchard  and  examined  it  carefully 
during  the  latter  part  of  the  summer  of  1904  was  that  the 
trees  moderately  cut  back  showed  the  best  growth  and  Avere 
in  the  best  condition. 

It  at  least  seems  clear  that  the  trees  seriously  weakened 
bv  freezinff  should  not  be  cut  back  close  to  the  main 
trunks. 
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Gbowino  Chrtsantheuitms  fob  a  Retail  Tradk. 

Br  Fbahcis  Cankino. 

The  work  in  the  college  greenhouses  has  to  a  certain  ex- 
tent been  carried  along  on  the  lines  and  in  many  respects 
similar  to  that  of  a  country  florist's  establishment,  having  a 
local  trade.  The  many  problems  which  present  themselves 
under  such  conditions  have  been  the  subject  of  considerable 
experiment/ 

A  florist's  establishment  in  a  country  town  is  managed  on 
a  very  different  basis  from  that  which  obtains  in  growing 
cut  flowers  for  the  wholesale  market,  where  two  or  three 
varieties  of  flowers  are  grown  in  quantity. 

To  meet  the  demands  of  a  local  trade  requires  the  handling 
of  a  large  variety  of  cut  flowers  and  plants,  not  necessarily 
large  in  quantity,  yet  sufficient  to  meet  the  demand  when 
any  particular  variety  is  in  season. 

One  of  the  principal  crops  a  florist  grows  under  such  con- 
ditions is  the  chrysanthemum,  and  it  necessarily  follows  that 
he  must  be  familiar  with  the  earliest  and  latest  flowering 
varieties,  so  as  to  prolong  the  season  as  far  as  possible.  He 
must  also  ascertain  which  varieties  are  the  best  adapted  for 
pot  plants,  also  the  colors  which  suit  his  trade. 

The  chrysanthemum  having  a  short  season,  it  follows  that 
considerable  forethought  is  necessary  in  the  arrangement  of 
space  devoted  to  it ;  it  frequently  means  the  crowding  of 
some  other  crops  until  that  occupied  by  the  chrysanthemum 
becomes  available.  To  the  uninitiated  the  transformation  at 
the  close  of  the  chrysanthemum  season,  from  beds  filled  with 
blooming  plants  to  those  occupied  with  other  material,  seems 
remarkable  ;  yet  the  florist  has  long  prearranged  this  matter 
in  nis  mind.  At  this  stage  the  saving  of  the  necessary  stock 
plants  is  done.  In  this  connection  a  weeding  out  of  unde- 
sirable varieties,  or  varieties  that  do  not  reach  the  standard 
in  the  grower's  judgment,  is  accomplished.  Various  methods 
of  saving  the  stock  plants  are  practised ;  but  we  have  found 
the  use  of  boxes  five  or  six  inches  in  depth,  with  provision 
for  drainage,  to  be  a  good  method.  It  is  better,  however, 
not  to  mix  several  varieties  in  one  box,  for  even  though 
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placed  separately,  the  creeping  stems  will  invade  each  other's 
territory,  and  result  in  mixing  the  varieties  when  the  cut- 
tings are  taken.  The  boxes  should  be  afforded  a  reasonably 
good  place  in  a  cool  greenhouse,  where  the  sun  may  reach 
them,  so  they  do  not  have  a  soft,  spindly  growth,  a  condi- 
tion exceedingly  detrimental  to  future  success. 

Propagating  commences  in  February,  or  much  earlier 
when  any  special  variety  is  to  be  considerably  increased. 
After  two  batches  of  cuttings  have  been  rooted,  the  boxes 
containing  the  stock  plants  may  be  thrown  away,  depending 
upon  the  newly  propagated  plants  for  future  cuttings.  From 
the  earlier-rooted  cuttings  the  varieties  suitable  for  pot  plants 
are  selected,  and  are  potted  on  as  their  needs  demand.  For 
the  general  stock  for  benching,  or,  in  other  words,  for  the 
cut  flowers,  the  best  time  to  propagate  is  from  April  15  to 
May  1 ;  thus  suitable  provision  is  made  to  have  strong  plants 
in  two  and  one-half  or  three  inch  pots  by  the  time  the  season 
arrives  for  planting.  No  specific  date  in  this  connection  is 
observed,  some  florists  commencing  to  plant  in  May  and 
others  late  in  July;  but  when  the  propagating  has  taken 
place  at  the  previously  mentioned  date,  the  plants  will  be  in 
good  condition  from  the  15th  to  the  end  of  June. 

The  question  as  to  the  advantages  of  solid  beds  or  benches 
is  of  some  interest.  Our  experience  has  been  in  favor  of 
solid  beds.  We  are,  however,  favored  with  a  soil  of  a  por- 
ous character,  and  gravelly  subsoil,  which  for  solid  beds 
insures  a  good  drainage,  — a  necessity  for  this  crop.  Wher- 
ever one  may  secure  sioiilar  conditions,  it  would  seem  ad- 
visable to  adopt  this  method,  and  thus  avoid  the  expense  of 
building  benches  and  keeping  them  in  repair. 

The  young  plants  are  planted  in  rows  eight  inches  apart 
each  way,  allowing  two  or  three  shoots  to  form,  and  thus 
secure  the  same  number  of  blooms  from  each  plant. 

The  soil  used  for  benches  and  pot  plants  is  a  good,  turfy 
loam,  and  is  composted  the  previous  &11  or  in  the  early  spring 
of  the  same  year.  To  three  parts  of  soil  is  added  one  part 
of  well-rotted  manure,  with  bone  meal  to  the  amount  of  one 
quart  to  the  barrowful  of  compost.  To  avoid  fungous  dis- 
eases, keeping  the  plants  in  good  health  by  careful  culture 
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is  the  best  preventative.  For  disposing  of  the  ever-present 
aphis,  or  black  fly,  fumigation  with  tobacco  has  proved  the 
surest  and  cheapest  remedy.  Throughout  the  year  chrys- 
anthemums should  be  subjected  to  a  weekly  fumigation,  the 
prevention  of  insects  being  especially  desirable  in  their  suc- 
cessful management. 

About  forty  varieties  of  chrysanthemums  are  grown  in  the 
college  greenhouses,  many  of  them  represented  by  a  few 
plants  only,  to  ascertain  their  merits  for  such  a  trade  as  ours. 
This  method  of  becoming  acquainted  with  newer  varieties 
should  be  adopted  by  all  progressive  florists.  The  fact  re- 
mains, however,  that  many  older  varieties  have  not  yet  been 
superseded.  Not  infrequently  the  size  of  bloom  has  been 
the  principal  point  in  favor  of  the  newer  introductions, 
sacrificing  in  some  instances  their  purity  of  color. 

The  following  varieties  have  proved  themselves  well 
adapted  for  a  local  trade,  being  easily  grown  and  naturally 
vigorous.  In  their  order  of  flowering  they  are :  white,  — 
Polly  Rose,  Ivory,  Alice  Bjrron,  Queen,  Timothy  Eaton, 
W.  H.  Chadwick,  Merry  Christmas;  pink,  —  Glory  of  the 
Pacific,  Pink  Ivory,  George  Carpenter,  Mrs.  Perrin,  Mrs. 
0.  F.  Berwind,  Mrs.  S.  T.  Murdock,  Maud  Dean  ;  yellow, — 
Sinclair,  Robert  Halliday,  Colonel  Appleton,  Major  Bon- 
aflTon,  W.  H.  Lincoln,  W.  H.  Reiman ;  bronze,  —  Brutus, 
Sunrise,  Petaluma  ;  red,  —  Gettysburg,  Malcome  Lamond, 
CuUingfordii.  The  varieties  that  do  well  as  pot  plants  are : 
Ivory,  Alice  Byron,  Pink  Ivory,  Mrs.  Perrin,  Mrs.  S.  T. 
Murdock,  Mrs.  C.  F.  Berwind,  Sinclair,  Major  BonaflTon, 
W.  H.  Lincoln,  Brutus,  Sunrise,  Cullingfordii. 

The  singles  and  pompons  should  not  be  overlooked.  They 
may  be  grown  in  pots  with  very  little  disbudding.  They 
have  a  wide  range  of  colors,  and  make  salable  pot  plants ; 
the  white  ones  afford  good  material  for  designs,  etc.  Among 
the  best  may  be  mentioned  Snowdrop,  President,  Julia 
Lagravere,  Queen  of  England,  Mizpah,  Buttercup. 

A  great  aid  in  the  matter  of  testing  the  qualifications  of 
varieties  is  the  use  of  the  **  scale  for  judging"  adopted  by 
the  Chrysanthemum  Society  of  America.  In  scaling  a  va- 
riety a  searching  investigation  is  made,  and  many  defects  are 
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apparent  not  ordinarily  observed.  In  the  work  of  the  class 
in  floriculture  in  the  Massachusetts  Aofricultural  CoUeore 
special  emphasis  has  been  placed  upon  judging  chrysanthe- 
mums. Some  practice  will  soon  develop  a  rapid  and  correct 
estimate  of  the  merits  of  varieties,  and  should  prove  valuable 
to  the  average  florist. 


The  commercial  scale  is  as  follows  :  — 


Color, 

Form, 

Fullness, 

Stem, 

Foliage, 


20 
15 
10 
15 
15 


Substance,  . 
Size,  . 


Total,  . 


The  score  upon  a  number  of  varieties  follows :  — 

The  Queen 


Major  Bonaffon, 

Color, 

Form, 

Fullness, 

Stem, 

Foliage, 

Substance, 

Size,  . 


Total, 


18 
12 
10 
15 
15 
12 
10 


92 


Black  Hawk. 


Color, 

Form, 

Fullness, 

Stem, 

Foliage, 

Substance, 

Size,  . 

Total, 


20 
7 

10 
7 

12 
8 
8 


72 


Color, 

Form, 

Fullness, 

Stem, 

Foliage, 

Substance, 

Size,  . 

Total, 


Colonel  Appleton, 

Color, 

Form, 

Fullness, 

Stem, 

Foliage, 

Substance, 


Size,  . 


Total, 


15 
10 


100 


15 
10 

6 
15 
10 

8 
10 


74 


20 
12 
8 
13 
10 
12 
10 

85 


These  scores  may  vary  from  those  awarded  the  same 
varieties  by  the  Chrysanthemum  Society  of  America.  Our 
conditions  may  be  accountable  for  the  variation. 

Some  varieties  present  features  especially  desirable  for  a 
retail  trade,  —  good  keeping  qualities,  oddities  in  shape  or 
color,  etc.  Those  presenting  desirable  features,  from  two 
or  three  years'  tests,  follow :  — 
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Baer^  Mrs.  O,  F.  —  Known  ae  Yellow  Jerome  Jones,  and 
presents  many  of  the  fine  characteristics  of  this  fine  variety. 

Berwindy  Mrs.  C.  F,  —  Dark  pink,  with  silvery  reverse ; 
good  keeper;  a  desirable  kind. 

Black  Hawk.  —  Dark  crimson;  one  of  the  handsomest  of  this 
color,  and  should  be  grown  where  there  is  any  demand  for  this 
color. 

Brutus.  —  Orange  red;  very  dwarf  in  character;  makes  good 
pot  plant  and  cut  flowers;  a  desirable  color,  and  satisfactory. 

Byrofiy  Miss  Alice.  —  One  of  the  best  whites;  makes  a  fine 
pot  plant,  and  good  for  cut  flowers. 

Carpenter y  Oeorge.  —  Medium  early,  dark  pink  flower;  there 
is  a  demand  for  this  variety  when  well  grown. 

ChildSy  0.  H.  —  One  of  the  best  dark  reds  for  cut  flowers. 

Dean^  Maud.  —  One  of  the  best  pinks ;  large  flower,  good 
shape;  flne  for  Thanksgiving  trade. 

Oolden  Trophy.  —  A  desirable  kind  for  pot  plants. 

Idavan. — Fine  solid  pink  flower,  shading  to  cream;  a  few 
are  desirable. 

Intensity.  —  Red ;  a  good  pot  plant. 

JoneSy  Mrs.  Jerome.  —  One  of  the  best  whites. 

Liberty.  —  A  good  late  yellow;  grown  cool,  will  last  till 
Christmas. 

Merry  Christmas.  —  A  correspondingly  late  white  variety. 

Millhrook.  —  An  odd  salmon  pink ;  a  few  pot  plants  may  be 
serviceable. 

Murdock,  Mrs.  S.  T.  —  A  desirable  kind  for  cut  flowers  and 
plants;  shell  pink  in  color. 

Mutual  Friend,  —  A  good  white  variety. 

Petaluma.  —  An  odd  quilled-petalled  variety ;  bronze  or  brown 
in  color;  good  keeper. 

Philadelphia.  ^^ Lemon  yellow;  globular  flower;  good  for 
fancy  trade. 

Pitcher  J  Miss  Oeorgiana.  —  A  good  old  robust  yellow  variety, 
easily  grown. 

Reiman^  W.  H. — Yellow  globular;  late,  good  for  Thanks- 
giving and  later. 

Rose^  Polly.  —  An  indispensable  early  variety. 

Sunderbruch,  H.  L. — An  early  yellow;  flne  large  flowers; 
good  for  pots. 

Many  other  prominent  varieties  are  being  tested,  a  second 
year  being  desirable,  to  determine  their  value. 
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Rhubarb,  sulfate  v.  muriate  of  potash  for, .127 

Rice  compared  with  wheat  for  laying  fowls, .159 

Root  maggots, .113 

Rowen,  effect  of  lime  on .138 

Nitrate  of  soda  for, .149 

San  Jos6  scale,  distribution  of, .113 

Efibcts  of  winter  on, .113 

lime-snlphur  mixture  for, .113 

Treatment  for, -      111 

Seed,  testing  of .10 

Soil  sterilization,  practice  of, 10-^^ 

Soil  tests .183 

General  plan  followed .133 

Test,  north  acre, .136 

Soy  bean,  effect  of,  on  following  crop, •       12-5 

Yields  under  different  systems  of  applying  manure,   ....  .148 

Soy  bean  fodder,  digestibiUty  of ^^f 

Soy  bean  meal,  digestibility  of •  7Si  74 

Special  com  fertilizer  v.  fertilizer  richer  in  potash, .140 

Snlfiite  V,  muriate  of  potash,  for  cabbages, .127 

For  rhubarb, ,       l^ 

Timothy  mixture  compared  with  fescue  mixture, ^^ 

Trade  values  of  fertilizing  ingredients, -        ^ 

Treasurer,  report  of, •         ^ 

Variety  test,  potatoes, .1^1 

Water  analysis,  cost  of, .38 

Instructions  for  sampling, '       r 

Weather  signals,  display  of, *      im 

Wheat,  compared  with  com,  with  animal  meal  for  laying  fowls,      -       *  '      lu 
Compared  with  corn,  with  milk  albumen  as  animal  food,  for  laying  fowls? 

Compared  with  rice  for  laying  fowls, *      ii6 

Variety  tests  with, *      m 

White  fly  {Aleyrodes)^  spread  of, *    g_^Q 

Winter-killing  of  trees,  shrubs  and  plants, 106 

Wood  ashes,  analyses  of, *      105 

Discussion  of , 
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Massachusetts  Aoricultukai.  College, 
Amherst,  Jan.  8,  1905. 

To  His  Excellency  John  L.  Bates. 

Sir:  —  I  have  the  honor  to  transmit  herewith,  to  Your 
Excellency  and  the  Honorable  Council,  the  forty-second 
annual  report  of  the  trustees  of  the  Massachusetts  Agri- 
cultural College. 

I  am,  very  respectfully,  your  obedient  servant, 

HENRY   H.    GOODELL, 

President. 
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CALENDAR  FOR   1905-1906. 


Jan.  4,  1905,  Wednesday,  fall  semester  resumed,  at  8  a.m. 

February  8,  Wednesday,  fall  semester  ends. 

February  9,  Thursday,  spring  semester  begins,  at  8  a.m. 

March  29,  Wednesday,  j 

to  >  spring  recess. 

April  4,  Tuesday,  j 

April  4,  Tuesday,  spring  semester  resumed,  at  8  a.m 

June  17,  Saturday,  Grinnell  prize  examination  of  the  senior  olass  in 

agriculture. 

June  18,  Sunday,  Baccalaureate  sermon. 

■w        ^n,  'i.r     J       S  Burnham  prize  speaking 
June  19,  Monday,  ^  ,,,.  .      .   ^      *    •    i        *    * 

'^   (r  lint  j)nze  oratorical  contest. 

/-  Class-day  exercises. 

June  20,  Tuesday,  <  Meeting  of  the  alumni. 

C  Reception  by  the  president  and  trustees. 

June  21,  Wednesday,  commencement  exercises. 

June  22, 23,  Thursday  and  Friday,  examinations  for  admission,  at  9  a.m.. 
Botanic  Museum,  Amherst;  at  Jacob  Sleeper  Hall,  Boston  Univer- 
sity, 12  Somerset  Street,  Boston ;  at  Pittsfield :  and  at  Horticultural 
Hall,  Worcester. 

September  19,  20,  Tuesday  and  Wednesday,  examinations  for  admission, 
at  9  A.M.,  Botanic  Museum. 

September  21,  Thursday,  fall  semester  begins,  at  8  a.m. 

December  20,  Wednesday,  % 

to  >  winter  recess. 

Jan.  3,  1906,  Wednesday,    ) 

January  3,  Wednesday,  fall  semester  resumed,  at  8  a.m. 

February  7,  Wednesday,  fall  semester  ends. 

February  8,  Thursday,  spring  semester  begins,  at  8  a.m. 

March  28,  Wednesday,  n 

to  >  spring  recess. 

April  8,  Tuesday,  ) 

April  3,  Tuesday,  spring  semester  resumed,  at  8  a.m. 

June  20,  Wednesday,  commencement  exercises. 


ANNUAL  REPORT  OF  THE  TRUSTEES 


OF    THE 


MASSACHUSETTS  AGRICULTURAL  COLLEGE. 


His  Excellency  the  Oovemor  atid  the  Honorable  Council, 

It  has  frequently  been  said  that,  if  the  people  of  this 
Commonwealth  half  realized  the  advantages  offered  their 
sons  and  daughters  at  the  Massachusetts  Agricultural  Col- 
lege, it  would  be  filled  to  overflowing.  The  past  year  has 
come  nearer  realizing  this  statement  than  any  other,  and 
yet  an  analysis  of  the  annual  report  shows  how  far  away  we 
still  are  from  reaching  this  happy  condition,  even  though  we 
have  entered  upon  its  very  threshold.  There  are,  roughly 
speaking,  about  350  towns  and  cities  in  this  State,  and  there 
ought  to  be  at  least  an  approximate  representation  from  each 
one  of  these  centres  of  population ;  instead  of  that,  we  find 
barely  a  37  per  cent,  representation.  We  find  our  273  stu- 
dents distributed  among  130  towns,  as  follows  :  — 


AbingtOD, 

1 

Cochituate, 

Amesbury, 

1 

Cohasset, . 

Amherst, . 

21 

Concord,  . 

Andover,  . 

1 

Curtis  vi  lie, 

Ashbumham, 

1 

Dana, 

Attleborough, 

1 

Dedham,  . 

Barre, 

2 

Deerfield, 

Becket, 

1 

Dorchester, 

BelchertowD, 

4 

Easton, 

Belmont,  . 

1 

East  Brewster, 

Bemardston, 

2 

East  Charlemont, 

Boston, 

4 

East  Northfield, 

Brimfield, 

1 

East  Pepperell, 

Brockton, 

7 

Egreuiont, 

Brookfield, 

2 

Falmouth, 

Cambridge, 

1 

Fall  River, 

Campello, 

1 

Florence,  . 

Canton, 

1 

Framingham,  . 

Cheshire, 

1 

Goshen,    . 
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Granby,    . 

»                t 

1 

1 

Peabody,  . 

1 

Greenwich  Village, 

1 

Pepperell, 

2 

Hadley,     .        .        .        . 

8 

Petersham, 

1 

Halifax,    . 

1 

Pittsfield, 

2 

Hinsdale, 

1 

Plainfield, 

1 

Holliston, 

1 

Heading,  . 

1 

Hopedale, 

3 

Richmond, 

2 

Hudson,    . 

1 

Rockland, 

2 

Hyde  Park, 

2 

Roslindale, 

1 

Jamaica  Plain, 

2 

Roxbury, . 

3 

Lancaster, 

2 

Rutland,  . 

1 

i^^ee,  • 

1 

Salem, 

2 

Lenox, 

1 

Saugus,    . 

1 

Leominster, 

1 

Scituate,  . 

1 

Lexington, 

1 

Sherbom, 

1 

Lincoln,    . 

1 

Somerville, 

6 

Littleton, . 

1 

South  Amherst, 

2 

Long  Plain, 

1 

South  Boston,  . 

1 

Lowell,     . 

3 

Southborough, 

1 

Ludlow,    . 

1 

Southbridge, 

1 

Lynn, 

2 

South  Framingham, 

1 

Maiden,    . 

4 

South  Hadley, . 

1 

Marlborough,  . 

1 

South  Natick,  . 

1 

Marsh  field. 

1 

Southwick, 

2 

Maynard, 

1 

Spencer,  . 

1 

Medford,  . 

1 

Springfield, 

4 

Melrose  Highlands, 

1 

Sterling,  . 

1 

Middleborough, 

1 

Stockbridge,    . 

1 

Mil  ford,    . 

1 

Stoughton, 

2 

Millbury, 

6 

Sunderland, 

2 

Millis,  "... 

2 

Swampscott,     . 

3 

Monson,    . 

1 

Taunton,  . 

1 

Montague, 

1 

Templeton, 

1 

Natick, 

6 

Tewksbury, 

1 

Newburyport,  . 

1 

Townsend, 

2 

• 

New  Dorchester, 

1 

Waltham, 

4 

Newton,   . 

2 

Westborough,  . 

3 

Newtonville,    . 

3 

West  Dracut,  . 

1 

North  Amherst, 

2 

Westfield, 

2 

North  Brookfield.    . 

Westford, 

2 

Northampton,  . 

West  Millbury. 

1 

Northfield, 

West  Roxbury, 

1 

North  Grafton, 

1 

VVilkinsonville, 

1 

North  Hadley, 

1 

Winchester, 

1 

Orange,    . 

Winthrop, 

2 

Osterville, 

»                • 

2 

Worcester, 

9 

China,  Barbados  and  Japan  furnisli  I  each;  the  remain- 
ing 36  are  distributed   in  the  following  States:   Connecti- 
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cut,  Illinois,  Kansas,  New  Hampshire,  New  York,  New 
Jersey,  Vermont,  Tennessee,  Iowa,  Maine,  California, 
Georgia. 

It  seems  difficult  to  secure  a  foothold  in  the  west  and 
north-west  portions  of  the  State,  arid  perhaps  it  is  fortunate 
that  it  was  so  this  year,  for  the  attendance  has  been  so  large 
that  it  has  been  found  impossible  to  give  the  students  the 
education  offered  them  in  our  report.  In  the  senior  and 
graduate  classes  we  have  been  compelled  to  refuse  3  students 
for  lack  of  room  in  the  entomological  department,  and  next 
year  the  pressure  will  be  still  greater.  .  In  the  horticultural 
department  we  have  had  to  simply  say  to  the  junior  class, 
**  We  cannot  give  you  the  education  promised,  —  our  accom- 
modations are  too  small ;  "  and  next  year  we  shall  find  our- 
selves confronted  with  a  still  worse  condition  of  affairs.  Our 
freshman  class  has  suffered  the  most,  for  we  have  been  com- 
pelled to  divide  it  into  three  sections,  and  to  debar  the  last 
(25  men)  from  work  in  botany.  How  it  can  ever  be  made 
'up  I  do  not  see,  without  increased  facilities  in  room  and 
equipment.  Your  committees,  last  year,  reported  a  bill 
advocating  increased  accommodations,  but  it  did  not  seem 
wise  to  press  it.  We  return  this  year,  asking  that  you  will 
supply  us  with  the  means  to  adequately  furnish  the  educa- 
tion required  by  our  charter  and  the  laws  of  this  Common- 
wealth. It  is  a  matter  of  absolute  necessity,  and  does  not 
admit  of  any  delay.  Before  this,  some  kind  of  provision 
could  be  made ;  but  with  entering  classes  of  70  and  80  it 
is  now  quite  impossible,  and  means  one  of  two  things,  — 
either  retrogression  and  frankly  disowning  a  portion  of  the 
course,  or  else  attempting  to  carry  it  on  in  a  half-hearted 
way,  —  a  source  of  shame  to  ourselves  and  a  constant  ele- 
ment of  discontent  to  the  student. 

The  botanical,  horticultural  and  entomological  departments 
demand  immediate  assistance.  The  last  mentioned  can  be 
easiest  and  most  quickly  reached  by  increasing  the  length 
of  the  building,  and  repairing  the  greenhouse  used  in  con- 
nection with  breeding  and  destroying  insects,  at  a  cost  of 
say  $3,000.  The  kind  of  work  in  which  the  students  ai^e 
engaged  here  is  mostly  microscopic,  and  necessitates  indi- 
vidually more  room  and  more  light  than   in   the  ordinary 
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recitation  room.     These  two  features,  for  a  limited  number, 
can  be  secured  in  the  manner  above  indicated. 

For  the  horticultural  department  an  entirely  new  building, 
exclusive  of  its  greenhouse,  can  be  erected  and  equipped  at 
a  cost. not  to  exceed  $40,000,  and  $1,000  annual  mainte* 
nance  fund.  This  will  provide  for  all  classes  in  market 
gardening,  horticulture,  floriculture,  greenhouse  manage- 
ment and  landscape  gardening,  and  relieve  the  congested 
condition  of  the  botanical  department.  A  fine  building,  50 
by  70  feet,  one  story  and  a  half  on  its  front  and  three  on  its 
rear,  containing  laboratory,  photographing  rooms,  landscape 
gardening  and  recitation  rooms,  can  be  put  up  for  the  sum 
mentioned.  This  building  is  a  necessity.  The  only  room 
the  department  now  can  call  its  own  is  the  botanic  museum, 
where  all  specimens  have  been  made  useless  by  being  pushed 
back  to  the  wall,  to  allow  room  for  tables,  seats  and  other 
equipment. 

We  have  said  that  $40,000  would  put  up,  equip  and 
properly  furnish  a  brick  building,  as  nearly  fireproof  as  may 
be,  for  carrying  on  the  work  of  this  department.  The  differ- 
ent items  tabulate  as  follows  :  — 


Building, 

Heating, 

Grading:  and  roads, 

Furnishing  and  equipment. 

Electric  lights, 

Architects'  fee, 


Total, 


(29,000 
3,000 
1,500 
4,500 
500 
1,450 

t39,950 


But  in  addition  to  these  items  is  the  one  most  important 
of  all, — a  modern  greenhouse,  for  the  purpose  of  teaching 
the  growing  of  crops  from  the  commercial  standpoint.  If 
this  cannot  be  taught,  then  we  shall  have  deplorably  failed 
in  all  our  instruction.  The  whole  object  of  the  investiga- 
tions of  the  great  father  of  philosophy  was  utility^  and  from 
his  day  on  to  this  the  world  has  gone  on  advancing,  and 
its  condition  has  been  improving.  A  greenhouse  not  cost- 
ing over  $14,600,  and  including  salesroom  and  heating,  is 
needed  for  the  practical  demonstration  of  growing  for  the 
market  flowers  and  market-gardening  stufis. 
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The  botanical  department  has  for  thirty-seven  years  been 
handicapped  by  everj'^tbing  belonging  to  any  other  depart- 
ment for  which  room  could  not  be  found  elsewhere.  It  has 
gladly  given  shelter  to  zo5logy,  entomology,  physiology, 
geology,  and,  in  fact,  to  most  of  the  natural  sciences  it  has 
shown  itself  a  tender  mother.  Last  to  ask  anything  for 
itself,  it  has  nearly  the  same  old  equipment  of  two-score 
years  ago.  Everything  has  been  outgrown,  and  the  demands 
upon  it  far  exceed  its  available  resources.  With  rooms,  at 
a  maximum,  furnishing  room  and  accommodation  and  appa- 
ratus for  30,  it  now  has  classes  of  75  to  80,  with  every  pros- 
pect of  increase  in  the  coming  years.  To  provide  not  only 
for  the  necessities  of  the  present,  but  to  look  ahead  and  see 
that  the  possibilities  of  the  future  are  supplied,  is  the  prob- 
lem that  confronts  us.  It  has  seemed  wiser  to  group  together 
the  buildings  of  the  station  and  college,  in  order  that  the 
teacher  may  take  advantage  of  the  investigations  of  the 
experimenter.  This  building,  then,  although  absolut  ly 
distinct,  partakes  rather  of  an  addition  to  the  botanical 
division  of  the  experiment  department  than  to  a  separate 
building.  It  provides  for  teaching  the  botany  of  all  the 
undergraduate  as  well  as  the  graduate  classes.  It  provides 
laboratory  room,  double  the  capacity  of  that  at  present 
employed.  It  furnishes  lecture  rooms  for  audiences  of  at 
least  150,  and,  most  important,  presents  an  up-to-date 
building,  equipped  with  the  most  modem  appliances  and 
instruments  for  prosecuting  the  study  of  botany.  For  the 
erection  and  equipment  of  this  building  there  will  be  re- 
quired an  outlay  of  $35,900,  and  an  annual  maintenance 
fund  of  $1,000. 

Summing  up  briefly  our  needs,  we  require  for  the  — 


Entomological  divisioD, 

•                •                • 

.     13,200 

Horticultural :  — 

Building 29,000 

Heating, 

3,000 

Grading  and  roads, 

.       1,500 

Furnishing  and  equipment, 

.      4,500 

Architect*'  fee. 

1,450 

Electric  lights. 

500 

Greenhouse, 

.     14,600 

Annual  maintenance  fund, 

.      1,000 
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Botanical :  — 

Building  and  equipment, f  35,900 

Annual  maintenance  fund,      ..!....  1,000 
For  duplicate  generator  of  heating  and  lighting  plant,  not  to 

exceed         ...........  6,000 

For  painting  bam, 1,000 

For  improvement  of  live  stock, 5,000 

For  extending  heating  and  lighting  plant  to  vegetable  pathology 

and  horticultural  buildings, 8,500 

In  acxjordance  with  the  Acts  and  Resolves  of  the  General 
Court,  1904,  creating  a  forester,  it  was  made  one  of  his 
duties  to  deliver  a  course  of  lectures  at  the  Massachusetts 
Agricultural  College.  It  is  briefly  outlined  by  State  Fores- 
ter Akerman  as  follows  :  — 

This  is  a  course  of  twelve  lectures  on  the  art  and  science,  of 

» 

forestry,  to  be  given  by  the  State  Forester,  in  accordance  with 
the  statute  which  established  his  office.  The  first  five  of  these 
lectures  will  deal  with  forestry  in  general,  its  scope  and  mean- 
ing  to  civilization;  the  remaining  lectures  will  be  on  problems 
presented  by  the  forest  conditions  of  this  Commonwealth,  and 
especially  those  which  arise  in  connection  with  farm  wood  lota. 
The  college  wood  lot  will  be  used  to  illustrate  some  of  the  subjects 
dealt  with  in  the  lectures.  The  course  is  to  be  given  in  the  early 
months  of  the  year. 

The  college  exhibit  made  at  the  St.  Louis  fair  was  partici- 
pated in  by  the  departments  of  agriculture,  botany,  ento- 
mology, horticulture,  chemistry,  veterinary  and  English, 
and  was  intended  to  show  the  work  of  college  and  station. 
It  seems  to  have  been  a  success,  for  the  grand  prix  was 
awarded  us.  The  different  articles  of  exhibit  were  as 
follows :  — 

First,  —  Each  of  the  departments  mentioned  contributed 
a  set  of  photographs,  illustrating  buildings,  lecture  rooms 
and  laboratories,  and  the  equipment  used  in  its  work.  The 
literary  work  of  the  alumni  of  the  college  was  shown  by 
as  complete  an  exhibit  as  could  be  brought  together  of 
the  books  which  have  been  published  by  alumni.  This 
exhibit  included  about  thirty  volumes,  treating  a  consid- 
erable variety   of  subjects ;    a    large   proportion   pertained 
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to   agriculture,    or  the   sciences   closely   connected   there- 
with. 

Second,  —  Aside  from  the  general  material  which  has 
already  been  mentioned,  a  number  of  the  departments  were 
represented  by  special  exhibits.  The  more  important  fea- 
tures of  the  exhibit  made  by  each  will  be  made  clear  by  the 
following  statement :  — 

Agricultural  Department,  —  This  department  exhibited  a 
large  number  of  specimen  sheaves  and  preserved  plants  and 
seeds  of  the  more  important  crops  of  the  State.  Especially 
prominent  were  those  which  were  introduced  into  the  United 
States  by  the  head  of  the  department. 

The  methods  and  results  of  an- experiment  to  determine 
the  relative  availability  of  fertilizers  were  shown  in  fac- 
simile by  means  of  artificial  plants  made  to  scale,  set  into 
the  pots  actually  used  in  the  experiments. 

The  results  of  an  experiment  in  feeding  hens  for  eggs 
were  shown  by  two  parallel  series  of  glass  jars  and  cases,  in 
which  the  contrasted  methods  of  feeding  were  made  clear  by 
showing  the  different  foods  in  layers.  The  basis  adopted 
was  the  average  requirements  and  product  of  one  hen  for 
one  month.  Besides  the  actual  foods,  the  exhibit  showed 
the  total  of  nutrients  contained  in  the  foods  used  under  the 
two  systems,  the  number  of  eggs  laid  by  a  single  hen  in  one 
month  under  each  system  of  feeding,  and  the  total  of  the 
nutrients  given  in  the  foods  recovered  in  the  eggs. 

The  results  of  an  experiment  with  fertilizers  in  the  field 
were  shown  to  exact  scale  in  high  and  narrow  glass  jars, 
eight  in  number,  each  containing  the  product  in  shelled  corn 
of  one  thousandth  part  of  an  acre. 

Horticultural  Department.  —  Some  idea  of  the  nature  of 
the  work  in  this  department  along  educational  lines  was 
afforded  by  means  of  a  collection  of  drawings,  some  twenty 
in  number,  prepared  by  students  as  a  regular  feature  of  their 
work.  A  line  of  investigation  in  which  the  department  has 
been  especially  prominent  was  represented  by  means  of  a 
collection  of  specimens  showing  variation  in  the  nature  of 
graft  unions.  The  department  also  exhibited  a  collection  of 
wax  models,  designed  to  show  the  originals  from  which  each 
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of  the  various  cultivated  fruits  has  been  developed,  and  the 
different  highly  improved  forms  which  have  been  produced 
from  these  originals. 

Department  of  Botany  and  Vegetable  Pathology,  —  This 
department  showed  a  large  collection  of  apparatus  employed 
in  determining  the  percentage  of  germination  of  seeds, 
apparatus  which  has  been  used  in  studying  the  effect  of 
electricity  on  the  germination  of  seeds,  and  models  of  a 
number  of  different  types  of  apparatus  employed  in  steriliz- 
ing the  soil  in  greenhouses  for  prevention  of  disease.  The 
department  showed  also  a  large  number  of  specimens  illus- 
trating the  effects  of  fungous  diseases.  A  part  of  these 
were  mounted  in  gelatine  held  between  plates  of  glass,  —  a 
method  which  has  been  perfected  in  the  department,  and 
which  preserves  the  color  and  natural  appearance  in  a  very 
perfect  manner ;  while  a  portion  of  the  specimens  had  been 
dried,  pressed  and  mounted  on  cotton.  The  department 
also  showed  a  collection  including  many  of  the  impor- 
tant mushrooms,  represented  by  means  of  beautifully  made 
paper  models ;  there  were  three  dozen  specimens  in  this 
collection. 

Department  of  Entomology. — This  department  showed 
eight  glass-topped  trays  of  insects,  illustrating  the  follow- 
ing educational  topics :  — 

I.  Life  history  of  the  gypsy  moth :  its  parasites  and 
insect  enemies. 

II.  Life  history  of  the  brown-tail  moth:  its  parasites 
and  insect  enemies. 

III.  Examples  of  cases  of  the  mimicry  of  one  insect  by 
another,  occurring  in  Massachusetts. 

IV.  Examples  of  cases  of  the  imitation  of  various 
objects,  such  as  twigs,  bark,  etc.,  by  insects. 

V.  The  modern  ideas  as  to  the  genealogy  and  relation  to 
each  other  of  the  different  groups  of  insects,  with  specimens 
of  each  group. 

VI.  Specimens  showing  differences  of  form,  color  or 
markings  in  the  sexes  (antigeny). 

VII.  A  complete  life  history  of  the  apple  tree  tent  cater- 
pillar, showing  the  meaning  of  a  life  history. 
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Vin.  Specimens  of  our  chief  insect  pests,  showing 
which  are  native  to  this  country  and  which  are  introduced. 

Chemical  Department.  —  The  exhibit  of  this  department 
filled  a  large  case,  and  was  designed  to  illustrate  educational 
methods  of  research  in  the  department.  The  exhibit  included 
a  large  number  of  specimens  of  chemical  compounds  pre- 
pared in  the  laboratory. 

Veterinary  Department,  —  The  exhibit  of  this  department 
included  a  large  number  of  models  and  especially  prepared 
specimens  used  in  illustrating  the  anatomy  of  each  of  the 
various  domestic  animals.  Many  of  the  prepared  specimens 
were  the  work  of  students  or  alumni  of  the  college. 

At  the  meeting  of  the  trustees  in  Amherst,  June  14, 
1904,  a  committee  was  appointed  to  draft  resolutions  on  the 
death  of  Charles  L.  Flint.  The  following  tribute  to  Mr. 
Flint  was  presented  to  the  trustees  at  their  meeting  on 
Jan.  3,  1905:  — 

Tribute  to  Charles  Louis  Flint. 

In  the  death  of  Charles  Louis  Flint  this  Board  has  lost  one  of 
its  most  faithful  members.  Although  quiet  and  unassuming, in 
manner,  he  was  forceful  and  resourceful  in  character.  Always 
considerate,  always  honorable  in  his  dealings  with  men,  he  won 
their  respect  and  confidence.  His  father,  a  graduate  of  Harvard, 
and  for  many  years  secretary  of  this  Board,  gave  his  two  sons 
their  choice  between  the  Agricultural  College  at  Amherst  and  Har- 
vard College  at  Cambridge,  hoping  they  would  select  the  former, 
which  they  both  did.  Mr.  Flint,  our  late  associate,  never  regretted 
his  choice,  was  always  proud  of  his  alma  mater,  and  defended  her 
on  every  and  all  occasions.  He  showed  his  good  will  in  deeds  as 
well  as  in  kind  words,  for,  when  the  time  came  to  help  the  col- 
lege, he  established,  and  for  several  years  maintained,  the  ^'  Flint 
Rhetorical  Prizes,"  which,  along  with  the  Burnham  prizes,  have 
accomplished  so  much  for  our  English  department.  The  college 
has  indeed  lost  a  loyal  supporter  and  helpful  friend,  and  this 
Board  a  quiet,  modest,  lovable,  yet  dignified  associate. 

We  desire  to  record  here  our  grateful  remembrance  of  his  wise 
generosity  and  thoughtful  service  to  his  alma  mater,  and  to  extend 
to  his  family  our  deep  sympathy  in  the  loss  of  a  true  husband  and 
a  devoted  father. 
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His  classmate  and  college  chum,  Dr.  Hills  of  Vermont,  para- 
phrasing another,  wrote  concerning  him:  ^<I  believe  that,  while 
Mounts  Holyoke,  Tom  and  Toby  have  never  occupied  chairs  in 
the  faculty  of  this  college,  they  have  been  as  potent  factors  in  the 
shaping  of  the  character  of  its  students  as  have  many  even  of  its 
best  instructors ;  and  I  think  I  see  their  quiet,  beauty,  dignity  and 
strength  reflected  in  the  character  and  life  of  our  friend,  Charles 

Louis  Flint." 

William  Wheeler, 

W.    H.    BOWKER, 

E.  D.  Howe, 

Commiltee. 

Respectfully  submitted,  by  order  of  the  trustees, 

HENRY   H.   GOODELL, 

President. 

AMIIER8T,  Jan.  S,  1905. 
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THE  CORPORATION. 


WILLIAM  H.  BOWKER  of  Boston,    . 
GEORGE  H.  ELLIS  of  Boston,  . 
J.  HOWE  DEMOND  of  Northampton, 
ELMER  D.  HOWE  of  Marlborough,  . 
NATHANIEL  I.  BOWDITCH  of  Framingham, 
WILLIAM  WHEELER  of  Concord,      . 
ARTHUR  G.  POLLARD  of  Lowell,   . 
CHARLES  A.  GLEASON  of  New  Braintree, 
JAMES  DRAPER  of  Worcester, 
SAMUEL  C.  DAMON  of  Lancaster,    . 
MERRITT  I.  WHEELER  of  Gr^at  Barrington, 
CHARLES  H.  PRESTON  of  Danvers, 
WILLIAM  R.  SESSIONS  of  Springfield,    . 
M.  FAYETTE  DICKINSON  of  Boston, 


TBRK 
BXP1IUB8 

1906 

1906 

1907 

1907 

1908 

1908 

1909 

1909 

1910 

1910 

19ir 

1911 

1912 

1912 


Members  ex  Offioio. 
His  Excellency  Governor  JOHN  L.  BATES, 

President  of  the  Corporation. 
HENRY  H.  GOODELL,  President  of  the  College, 
GEORGE  H.  MARTIN,  Secretary  of  the  Board  of  Education. 
J.  LEWIS  ELLSWORTH,  Secretary  of  the  Board  of  Agriculture. 


WILLIAM  R.  SESSIONS  of  Springfield. 
Vice-President  of  the  Coiyoraiion. 
J.  LEWIS  ELLSWORTH  of  Worcester,  Secretary. 
GEORGE  F.  MILLS  of  Amherst,    Treasurer. 
CHARLES  A.  GLEASON  of  New  Braintree,   Auditor. 
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Oommittee  on  Finanoe  and  BnildingB.* 
WILLIAM  R.  SESSIONS,  J.  HOWE  DEMOND, 

ARTHUR  G.  POLLARD,  CHARLES  H.  PRESTON, 

CHARLES  A.  GLEASON,  Chairman. 


Oommittee  on  Oottrse  of  Study  and  Faculty.* 
WILLIAM  H.  BOWKER,  ELMER  D.  HOWE, 

M.  FAYETTE  DICKINSON,  GEORGE  H.  ELLIS, 

WILLIAM  WHEELER,  Chairman. 

Oommittee  on  Farm  and  Hortioulture,* 

Farm  Division. 
GEORGE  H.  ELLIS,  N.  I.  BOWDITCH, 

MERRITT  I.  WHEELER,  WILLIAM  R.  SESSIONS,  Gh*man. 

Horticultural  Division. 
JAMES  DRAPER,  ELMER  D.  HOWE, 

J.  L.  ELLSWORTH,  Chairman. 

Oommittee  on  Experiment  Department.* 
J.  LEWIS  ELLSWORTH,  CHARLES  H.  PRESTON, 

WILLIAM  H.  BOWKER,  SAMUEL  C  DAMON, 

JAMES  DRAPER,  Chairman. 

Committee  on  New  Buildings  and  Arrangement  of  Grounds.* 
WILLIAM  WHEELER,  SAMUEL  C.  DAMON, 

M.  FAYETTE  DICKINSON,  N.  I.  BOWDITCH, 

JAMES  DRAPER,  Chairman. 


Board  of  Overseers. 
STATE  BOARD  OF  AGRICULTURE. 


*  The  president  of  the  college  is  ex  officio  a  member  of  each  of  these  committees. 
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Examining  Committee  of  Overseers. 
JOHN  BURSLEY  {Chairman),  .         .     op  Wbst  Barnstable. 
C.    K.    BREWSTER,  . 
W.   C.   JEWETT, 
ARTHUR  A.   SMITH, 
CHARLES   H.   SHAYLOR, 


OP   WORTHINGTON. 

OP  Worcester. 

OF   COLRAIK. 

OF  Lee. 


The  Faculty.^ 

HENRY   H.   GOODELL,  LL.D.,  President, 

Professor  of  Modem  Languages, 

CHARLES   A.   GOESSMA.NN,  Ph.D.,  LL.D., 

Professor  of  Chemistry^ 

CHARLES   WELLINGTON,   Ph.D., 
Associate  Professor  of  Chemistry, 

CHARLES   H.    FERNALD,   Ph.D., 

Professor  of  Zoology, 

Rev.    CHARLES   S.   WALKfeR,    Ph.D., 

Professor  of  Mental  and  Political  Science, 

WILLIAM   P.   BROOKS,   Ph.D., 

Professor  of  Agriculture, 

GEORGE   F.   MILLS,  M.A., 

Professor  of  English  and  Latin, 

JAMES   B.   PAIGE,  D.V.S., 

Professor  of  Veterinary  Science, 

GEORGE  E.    STONE,   Ph.D., 

Professor  of  Botany, 

JOHN   E.    OSTRANDER,   M.A.,  C.E., 

Professor  of  Mathematics  and  Civil  Engineering, 
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HENRY   T.    FERNALD,  Ph.D., 

Professor  of  Entomology, 

JOHN  ANDERSON,    Major,    U.   S.   A., 
Professor  of  Military  Science  and  Tactics. 

FRANK  A.    WAUGH,   M.S., 

Professor  of  Horticulture  and  Landscape  Gardening, 

RICHARD   S.    LULL,  Ph.D., 
Associate  Professor  of  Zoology, 

PHILIP  B.    HASBROUCK,   B.S., 

Associate  Professor  of  MaJthemaiics, 
Adjunct  Professor  of  Physics. 

HERMAN   BABSON,    M.A., 

Assistant  Professor  of  English  and  Instructor  in  Oerman. 

FRED   S.    COOLEY,   B.Sc, 

Assistant  Professor  of  Agriculture. 

(Animal  Hutbandry  and  Dairying.) 

SAMUEL  F.    HOWARD,   B.Sc, 
Assistant  Professor  of  Chemistry, 

LOUIS   R.   HERRICK,   B.Sc, 
Instructor  in  French  and  Spanish, 

HENRY   J.   FRANKLIN,   B.Sc, 

Instru^or  in  Botany. 

GEORGE   O.   GREENE,   M.S., 
Instructor  in  Horticulture, 

FRANCIS   CANNING, 

Instructor  in  Floriculture. 
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ROBERT   W.   LYMAN,    LL.B., 
Lecturer  on  Farm  Law, 

E.   FRANCES  HALL, 

Librarian. 

RICHARD   S.   LULL,   Ph.D., 
Registrar. 

ELWIN   H-   FORRISTALL,  M.Sc, 
Farm  Superintendent. 


Oradufttes  of  1904.* 

Abeam,  Michael  Francis, 

Back,  Ernest  Adna  (Boston  Univ.), 

Blake,  Maarice  Adin,      .... 

Conden,  Fayette  Dickinson,     . 

Elwood,  Clifford  Franklin, 

Fulton,  Erwin  Stanley,    .... 

Gilbert,  Arthur  Witter  (Boston  Univ.),    . 

Gregg,  John  William  (Boston  Univ.), 

Griffin,  Clarence  Herbert, 

Haskell,  Sidney  Burritt,  .... 

Henshaw,  Fred  Forbes,  .... 

Hubert,  Zachary  Taylor  (Boston  Univ.), 

Newton,  Howard  Douglas  (Boston  Univ.), 

O'Hearn,  George  Edmund, 

Parker,  Sumner  Rufus,    . 

Peck,  Arthur  Lee  (Boston  Univ.), 

Quigley,  Raymond  Augustine, 

Raymoth,  Reuben  Raymond,   . 

Staples,  Parkman  Fisher  (Boston  Univ.), 

White,  Howard  Morgan, 


Two-  Years  Course. 


Framiugham. 

Florence. 

Millis. 

Amherst. 

Green's  Farms,  Conn. 

Lynn. 

Brookfield. 

South  Natick. 

Winthrop. 

Southbridge. 

Temple  ton. 

Pride,  Ga. 

Curtisville. 

Pittsfield. 

Brimfield. 

Hartford,  Conn. 

Brockton. 

Goshen. 

Westborough. 

Springfield. 


Hunt,  Justine, 
Total,      . 


Newton. 
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*  The  annual  report,  being  made  in  Jannary,  necessarily  includes  parts  of 
two  academic  years,  and  the  catalofcue  hears  the  names  of  such  students  as  have 
been  connected  with  the  college  during  any  portion  of  the  year'19(H. 
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Senior  Class. 

Adams,  Richard  Laban,  . 
Allen,  George  Howard,   . 
Barnes,  Hugh  Lester, 
Bartlett,  Francis  Alonzo, 
Crosby,  Harvey  Davis,    . 
Cushman,  Esther  Cowles, 
Gardner,  John  Joseph,    . 
Gay,  Ralph  Preston, 
Hatch,  Walter  Bowerman, 
Hill,  Loais  William  Barlow, 
Holcomb,  Charles  Sheldon, 
Hunt,  Thomas  Francis,   . 
Hntchings,  Frank  Farley, 
Ingham,  Norman  Day,     . 
Kelton,  James  Richard,  . 
Ladd,  Edward  Thorndike, 
Lewis,  Clarence  Waterman, 
Lyman,  John  Franklin,   . 
Munson,  Willard  Anson, 
Newhall,  Jr.,  Edwin  White, 
Patch,  George  Willard,   . 
Richardson,  Justus  Cutter, 
Sanborn,  Monica  Lillian, 
Sears,  William  Marshall, 
Swain,  Allen  Newman,    . 
Taylor,  Albert  Davis, 
Tompson,  Harold  Foss,  . 
Tupper,  Bertram,    . 
Walker,  Lewell  Seth, 
Whitaker,  Chester  Leland, 
Williams,  Percy  Frederic, 
Willis,  Grenville  Norcott, 
Yeaw,  Frederick  Loring, 
Total, 


Jamaica  Plain. 

Somerville. 

Stockbridge. 

Belchertown. 

Rutland. 

Amherst. 

Milford. 

Stoughton. 

Falmouth. 

Gi-eenfield  Hill,  Conn 

Tariff ville,  Conn. 

Amherst. 

South  Amherst. 

Granby. 

Orange. 

Winchester. 

Melrose  Highlands. 

Amherst. 

Aurora,  111. 

San  Francisco,  Cal. 

Lexington. 

West  Dracut. 

Salem. 

Brockton. 

New  Dorchester. 

Westford. 

Jamaica  Plain. 

Barre. 

Natick. 

Somerville. 

Natick. 

Becket. 

Winthrop. 

•         •  .  o«# 


Junior  Class. 
Carey,  Daniel  Henry, 
Carpenter,  Charles  Walter, 
Chapman,  George  Henry, 
Colton,  William  Wallace, 


Rockland. 

Monson. 

New  Britain,  Conn. 

Pittsfield. 


1905.] 


PUBLIC  DOCUMENT  — No.  31. 


25 


Craighead,  William  Hnnlie, 
Ferren,  Frank  Augustus, 
Filer,  Harry  Burton, 
French,  George  Talbot,  . 
Gaskill,  Edwin  Francis,  . 
Hall,  Jr.,  Ai-thur  William, 
Hastings,  Jr.,  Addison  Tyler, 
Hay  ward,  Afton  Smith,  . 
Hood,  Clarence  Ellsworth, 
Jones,  Louis  Franklin,    . 
Kennedy,  Frank  Henry, 
Martin,  James  Edward,  . 
Moseley,  Louis  Hale, 
Mudge,  Everett  Pike, 
Paige,  George  R.,  . 
Peakes,  Ralph  Ware, 
Pray,  Fry  Civille,  . 
Radcot,  Jr.,  Arthur  Alphonse, 
Rogers,  Stanley  Sawyer, 
Russell,  Henry  Merwin, 
Scott,  Edwin  Hobart, 
Sleeper,  George  Warren, 
Strain,  Benjamin,   . 
Suhlke,  Herman  Augustus, 
Taft,  William  Otis, 
Tannatt,  Jr.,  Willard  Colburn, 
Tirrell,  Charles  Almon,   . 
Wellington,  Richard, 
Wholley,  Michael  Francis, 
Wood,  Alexander  Henry  Moore, 
Total,      . 


Boston. 

Peabody. 

Belchertown. 

Tewksbury. 

Hopedale. 

North  Amherst. 

Natick. 

South  Amherst. 

Millis. 

Somerville. 

South  Boston. 

Brockton. 

Glastonbury,  Conn. 

Swampscott. 

Amherst. 

Newtonville. 

Natick. 

Lowell. 

Boston. 

Bridgeport,  Conn. 

Cambridge. 

Swampscott. 

Mt.  Carmel,|Conn. 

Leominster. 

East  Pepperell. 

Dorchester. 

Plainfield. 

Waltham. 

Cohasset. 

Easton. 


34 


Sophomore  Class. 


Alley,  Harold  Edward,    . 
Arimoto,  Shintaro, 

Armstrong,  Ailhur  Huguenin, 
Barlow,  Waldo  Darius,    . 
Bartlett,  Earle  Goodman, 
Brydon,  Robert  Parker,  . 
Caruthers,  John  Thomas, 


Newburyport. 
Oharamura,  Aidagun, 
Mimasaka,  Japan. 
Hyde  Park. 
Amherst. 
Chicago,  m. 
Lancaster. 
Columbia,  Tenn. 
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Chace,  Wayland  Fairbanks, 
Chadwick,  Clifton  Harland, 
Chapman,  Joseph  Otis,    . 
Chapman,  William  Spaulding, 
Clark,  Jr.,  Milford  Henry, 
Clementson,  Lewis  Towland, 
Cowles,  Edward  Russell, 
Curtis,  Jesse  Gerry, 
Curtis,  Walter  Leon, 
Cutter,  Frederick  Augustus, 
Dearth,  George  Augustus, 
Denham,  Edwin  Tirrell,  . 
Dickinson,  Walter  Ebenezer, 
Dudley,  Fred  Samuel, 
Eastman,  Jasper  Fay, 
Eugstrom,  Nils, 
Farrar,  Allan  Dana, 
Gould,  Harry  Wheeler,    . 
Green,  Herbert  Henry,    . 
Hall,  Jr.,  Walton,  . 
Hartford,  Archie  Augustus, 
Higgins,  Arthur  William, 
Jones,  Arthur  Merrict^,    . 
King,  Clinton, 
Lamed,  Joseph  Adelbert, 
Leighton,  Carl, 
Leominster,  William, 
Lincolu,  Ernest  Avery,    . 
Livers,  Susie  Dearing,     . 
Parker,  Charles  Morton, 
Perkins,  Edwai*d  Cook,* 
Peters,  Frederick  Charles, 
Philbrick,  Edwin  Daniels, 
Pierce,  Henry  Tyler, 
Pray,  Rutledge  Peyton,  . 
Raitt,  John  Archibald,    . 
Rice,  Charles  Arthur  AUenham 
Russell,  Herbert  Osborne, 
Searle,  George  Whitney, 
Shaw,  Edward  Houghton, 
Shaw,  Frank  Elmer, 


Middleboroagb. 

Cochituate. 

Brewster. 

Attleborough. 

Sunderland. 

Millbnry. 

Deerfield. 

South  Framingham. 

Scituate. 

Pelham,  N.  H. 

South  Framingham 

Rockland. 

North  Amherst. 

Montague. 

Townsend. 

Lancaster. 

Amherst. 

Millbnry. 

Spencer. 

Marshfield. 

Westford. 

Westfield. 

Ludlow. 

Easton. 

Amherst. 

Lowell. 

Long  Plain. 

Fall  River. 

Boston. 

Newtonville. 

Springfield. 

Lenox. 

West  Somerville. 

West  Millbui-y. 

Natick. 

New  York,  N.  Y. 

Springfield. 

North  Hadley. 

Westfield. 

Belmont. 

Brockton. 


*  Died  Jane  20, 190^. 
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Stoddard,  Calder  Sankey, 
Sammers,  John  Nicholas, 
Thompson,  Clifford  Briggs, 
Walker,  James  Hervey,  . 
Watkins,  Fred  Alexander, 
Watts,  Ralph  Jerome,  . 
Whitney,  John  Frank,  . 
Wood,  Herbert  Poland,  . 
Total,      . 


Canton. 

Brockton. 

Halifax. 

Greenwich  Village. 

Hinsdale. 

Littleton. 

Dana. 

Hopedale. 


56 


Freshman  Olftss 


Allen,  Charles  Francis,    . 
Allen,  Herbert  Carpenter, 
Anderson,  Albert  John,  . 
Anderson,  Kenneth  French, 
Austin,  Frank  Lee, 
Bailey,  Ernest  Winfield, 
Bangs,  Bradley  Wheelock, 
Barry,  Thomas  Addis,     . 
Bartlett,  Louis  Warren,  . 
Bates,  Carle  ton, 
Bennett,  Ernest  Victor,  . 
Blake,  Rodman  Ruggles, 
Blakely,  Franklin  Chambers, 
Browne,  Marcus  Metcalf, 
Caldwell,  John  Snow, 
Carter,  Henry  Rufus, 
Chapman,  Lloyd  Warren, 
Chase,  Henry  Clinton,     . 
Clark,  Orton  Loring, 
Cobb,  George  Robert, 
Coleman,  William  John, 
Cox,  Leon  Clark,    . 
Cummings,  Winthrop  Atherton 
Cutting,  Roy  Edward,     . 
Damon,  Henry  Frank,     . 
Daniel,  John, 

Davenport,  Steames  Lothrop, 
Davis,  Paul  Augustin,     . 
Dolan,  Clifford, 
Draper,  James  Edwin,     . 


Worcester. 

East  Northfield. 

North  Brookfield. 

Roslindale. 

Potsdam,  N.  Y. 

Worcester. 

Amherst. 

Amherst. 

Amherst. 

Salem. 

Maiden. 

East  Pepperell. 

Medford. 

Maiden. 

Lynn. 

Millbury. 

Pepperell. 

Swampscott. 

Maiden. 

Amherst. 

Natick. 

Boston. 

Belchertown. 

Amherst. 

Belchertown. 

Osterville. 

North  Grafton. 

Lowell. 

Hudson. 

Worcester. 
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Eastman,  Perley  Monroe, 
Edmands,  Ernest  Carl,    . 
Edwards,  Frank  Laurence, 
Farley,  Arthur  James,     . 
Farrar,  Parke  Warren,     . 
Flint,  Clifton  Leroy, 
FuUam,  Charles  Francis, 
Gillett,  Chester  Socrates, 
Gillett,  Kenneth  Edward, 
Gold,  Frank  Lyman, 
Goodwin,  Chester  Linwood, 
Gowdey,  Carlton  Cragg, 
Hamburger,  Amos  Francis, 
Hayes,  Herbert  Kendall, 
Hayward,  Warren  Willis, 
Howe,  William  Llewellyn, 
Hyslop,  James  Augustus, 
Ingalls,  Dorsey  Fisher,    . 
Jackson,  Raymond  Hobart, 
Jennison,  Harry  Milliken, 
Johnson,  Frederick  Andrew, 
Jones,  Thomas  Henry,     . 
Lacouture,  George  Louis, 
Larsen,  David, 
Liang,  Lai-Kwei,    . 
Miller,  Danforth  Parker, 
Negus,  Philip  Henry, 
0*Grady,  James  Raphael, 
Pagliery,  Joseph  Cecilio, 
Parker,  John  Robert, 
Potter,  John  Sherman,     . 
Reed,  Horace  Bigelow,    . 
Regan,  William  Swift,     . 
Sawyer,  William  Francis, 
Shattuck,  Leroy  Altus,    . 
Smith,  George  Franklin, 
Thurston,  Frank  Eugene, 
Turner,  Olive  May, 
Turner,  William  Franklin, 
Verbeck,  Roland  Hale,    . 
Warner,  Theoren  Levi,    . 
Waugh,  Thomas  Francis, 
Wellington,  Joseph  Worcester, 


Townsend. 

Saugus. 

Somerville. 

Waltham. 

Springfield. 

Amesbury. 

North  Brookfield. 

Southwick. 

Southwick. 

Amherst. 

Brockton. 

St.  Michael,Barbados. 

Hyde  Park. 

North  Granby,  Conn. 

Millbury. 

Marlborough. 

Rutherford,  N.  J. 

Cheshire. 

Amherst. 

Millbury. 

Westford. 

Easton. 

Millbury. 

Bridgeport,  Conn. 

Tientsin,  China. 

Worcester. 

Fall  River. 

HoUiston. 

New  York,  N.  Y. 

Poquonock,  Conn. 

Concord. 

Worcester. 

Northampton. 

Sterling. 

Pepperell. 

Barre. 

Worcester. 

Amherst. 

Reading. 

Maiden. 

Sunderland. 

Worcester. 

Waltham. 
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Wheeldon,  Albert  James, 
Wheeler,  Hermon  Temple, 
White,  Herbert  Linwood, 
Whiting,  Albert  Lemuel, 
Whitmarsh,  Raymond  Dean, 
Wright,  Samael  Judd,     . 
Total,      . 


Worcester. 

Lincoln. 

Maynard. 

Stoughton. 

TauntOD. 

South  Sudbury. 


79 


Short  Winter 

Abbott,  Chester  Denning, 
Austin,  Frank  Lee, 
Blair,  Alfred  Wingate,    . 
Browning,  Homer  Franklin, 
Dorr,  Herbert  Andrews, 
Dunbar,  Frank  Andrews, 
Eldridge,  Alvah  Gorham, 
Farwell,  Fred  Sherman,  . 
Gaskell,  Edward  Thompson, 
Kendrick,  Harry  Newell, 
Kilbourn,  Farley  Eugene, 
Knox,  Harry  Cobb, 
Mead,  Albert  William,    . 
Millard,  Walter  Burton,  . 
Newcomb,  Walter  Lemuel, 
Packard,  Ransom  Clayton, 
Perry,  Arthur  Asa, 
Phillips,  Homer  Grant,    . 
Pick,  Fred  Mortimer, 
Potter,  Lincoln, 
Runkle,  Gordon,     . 
Seely,  Will  Campbell,      • 
Shaw,  Chester  Linus, 
Smith,  George  Clarence, 
Smith,  Raymond  Burr,    . 
Steams,  Lynn  Lawrence, 
Thayer,  Charles  Hiram,  . 
Trufant,  Willard  Evander, 
Twichell,  Henry  Sessions, 
Wilder,  Frank  Everett,   . 
Wilmarth,  Theoph.  Williams, 
Total,     • 


Courses. 

Andover. 

Potsdam,  N.  Y. 

Roxbury. 

Northfield. 

Richmond. 

Richmond. 

Amherst. 

West  Fitchburg. 

Amherst. 

East  Charlemont. 

Ashburnham. 

Roxbury. 

Hartford,  Vt. 

Egremont. 

Brattleboro,  Vt. 

Brockton. 

South  Pomfret,  Vt. 

Hadley. 

Southborough. 

Worcester. 

Waltham. 

Hamburg,  N.  J. 

Brockton. 

East  Haddam,  Conn. 

Chicago,  111. 

Hyde  Park,  Vt. 

Hadley. 

Abiugton. 

Brookfield. 

Petersham. 

Sunapee,  N.  H. 

31 
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Oourse  in  Bee  Culture. 


Elwell,  Maria  Huntington, 

French,  Jr.,  Thomas, 

Hunt,  Justine, 

Parker,  Charles  Morton, 

Phelps,  Mrs.  William  Augustas, 

Smith,  Raymond  Burr,    . 

Total,     .... 


Brooklyn,  N.  Y. 

Amherst. 

Newton. 

Newtonville. 

jijce. 

Chicago,  111. 


OraduAte  Courses. 
For  Degrees  of  M.S.  and  Ph.D. 

Back    (B.Sc,   M.   A.   C,   '04),   Ernest 

Adna, Florence. 

Franklin  (B.Sc,  M.  A.  C,  '03),  Henry 

James, Bemardston. 

Hodgkiss  (B.Sc,  M.  A.  C,  '03),  Harold 

Edward, Wilkinsonville. 

Hooker  (B.Sc,  M.  A.  C,  '99),  WiUiam 

Anson,       .         .         .         ...  Amherst. 

Eibbey   (A.B.,  Harvard,  '04),  Richards 

Carroll,       ......     Marshalltown,  la. 

Osmun   (B.Sc,  M.  A.  C,  '08),  Albert 

Vincent,     ......     Danbury,  Conn. 

Staples  (B.Sc,  M.  A.  C,  '04),  Parkman 

Fisher, Westborough. 

Tottingham    (B.Sc,    M.    A.    C,    '03), 

William  Edward,         ....     Bernardston. 
Tower  (B.Sc,  M.  A.  C,  '03),  Wiiithrop 

Vose, Roxbury. 

Whipple    (B.Sc,  Kansas   Agr'l  College, 

'04) ,  Orville  Blaine,    ....     Olivet,  Kan. 

Total, 10 


Special  Students. 

Ferguson,  Mary  Effle  Van  Everen,  .         .  Central  Valley,  N.  Y. 

French,  Vida  Rachel,       ....  Amherst. 

Locke,  Ada  Elsie,  .....  Somerville. 

Magoun,  Alice  Neal,       ....  Bath,  Me. 
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Redding,  Charlotte  Wilmarth, 

Amherst. 

Spaulding,  Olive  Mary,  .         .         .         . 

Mapleton, 

Conn. 

Thayer,  Lucy  Clarke, 

Hadley. 

ToUl, 

•         •         . 

• 

7 

Summary. 

Graduate  course :  — 

For  degrees  of  M.S.  and  Ph.D.,  . 

•         • 

10 

Four-years  course :  — 

Graduates  of  1904, 

20 

Senior  class, 

33 

Junior  class,        .         .         .         .         . 

34 

Sophomore  class,          .         .         .         . 

56 

Freshman  class,  .         .         .         .         . 

79 

Two-years  course :  — 

Graduate, 

1 

Winter  courses,       .         .         .         .         . 

31 

Bee  course,     ..... 

6 

Special  students,     .         .         .         .         . 

7 

Total, 

277 

Entered  twice,         .         .         .         .         . 

. 

6 

Total, 

.         . 

. 

271 

OBJECT. 

The  leading  object  of  the  Massachusetts.  Agricultural  College  is 
''  to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts,  ...  in  order  to  promote  the  liberal  and 
practical  education  of  the  industrial  classes  in  the  several  pursuits 
and  professions  in  life."  That  this  result  may  be  secured  by 
those  for  whom  it  is  intended,  the  college  invites  the  co-operation 
and  patronage  of  ail  who  are  interested  in  the  advanced  education 
of  the  industrial  classes  in  the  Commonwealth. 

The  instruction  here  given  is  both  theoretical  and  practical. 
The  principles  of  agriculture  are  illustrated  on  the  extended  acres 
of  the  farm  belonging  to  the  college  estate.  Nature's  work  in 
botany  and  in  horticulture  is  revealed  to  the  eye  of  the  student 
in  the  plant  house  and  in  the  orchards  accessible  to  all,  while 
the  mysteries  of  insect  life,  the  diseases  and  the  cure  of  domestic 
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animals,  the  analysis  of  matter  in  its  various  forms,  and  the  study 
of  the  earth  itself,  ''  the  mother  of  us  all,"  may  engage  the  atten- 
tion of  the  student  during  the  years  of  his  college  course. 


GRADUATE   COURSES. 

In  response  to  the  increasing  demand  for  advanced  work  in  va- 
rious directions,  the  college  has  arranged  for  courses  of  study  lead- 
ing to  the  degrees  of  Master  of  Science  and  Doctor  of  Philosophy. 

Honorary  degrees  are  not  conferred. 

Applicants  are  not  eligible  to  the  degree  of  Master  of  Science 
or  Doctor  of  Philosophy  until  they  have  received  the  degree  of 
Bachelor  of  Science  or  its  equivalent. 

The  fee  for  the  degree  of  Master  of  Science  is  ten  dollars  and 
for  the  degree  of  Doctor  of  Philosophy  twenty-five  dollars,  to  be 
paid  to  the  treasurer  of  the  college  before  the  degree  is  conferred. 

Courses  for  the  Degree  of  Master  of  Science. 

A  course  of  study  is  offered  in  each  of  the  following  subjects : 
mathematics  and  physics,  chemistry,  agriculture,  botany,  horti- 
culture, entomology,  veterinary  medicine.  Upon  the  satisfactory 
completion  of  any  two  of  these,  the  applicant  receives  the  degree 
of  Master  of  Science. 

Candidates  for  the  degree  of  Master  of  Science  must  devote  not 
less  than  one  year  and  a  half  after  graduation  to  the  prosecution 
of  two  studies  for  the  degree,  one  year  of  which  must  be  in  resi- 
dence at  the  Massachusetts  Agricultural  College. 

Courses  for  the  Degree  of  Doctor  of  Philosophy. 

The  establishment  of  courses  leading  to  this  degree  is  the  result 
of  many  calls  for  advanced  study  along  certain  economic  lines 
neglected  in  most  American  universities,  .and  is  given  only  by 
those  departments  especially  equipped  for  this  grade  of  study,  to 
graduates  of  this  college  or  other  colleges  of  good  standing.  The 
work  required  for  the  degree  is  intended  to  be  so  advanced  in  its 
character  as  to  necessitate  the  greatest  industry  to  complete  it, 
with  the  belief  that  such  severe  requirements  will  result  in  the 
greatest  credit  to  those  who  are  successful.  Four  courses  of  study 
only  are  therefore  open,  viz.,  botany,  chemistry,  entomology  and 
horticulture  as  major  subjects,  though  a  minor  in  zo61ogy  is  also 
available. 
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At  least  three  years  are  necessary  to  complete  the  work  required ; 
twenty  hours  per  week  to  be  devoted  to  the  major  subject,  while 
from  twelve  to  sixteen  hours  per  week  are  required  for  each  of  the 
two  minor  subjects  during  one  and  a  half  years. 

The  work  in  the  major  and  minors  will  necessarily  differ  with  the 
previous  training  and  needs  of  different  students,  but  a  general 
outline  of  the  major  in  each  subject  is  as  follows :  — 

Botany.  —  Vegetable  physiology,  vegetable  pathology,  mycol- 
ogy, oecology,  taxonomy,  phylogeny,  the  history  of  botany,  and 
the  history  and  theory  of  evolution.  The  above  subdivisions  of 
botany  will  be,  to  a  greater  or  less  extent,  pursued  as  necessitated 
by  the  previous  training  of  the  student  and  nature  of  the  orig- 
inal problem  undertaken.  In  this  course  it  is  also  recommended 
that  the  student  take,  in  addition  to  this  prescribed  minor  work,  a 
brief  course  in  the  history  of  philosophy  and  psychology,  which  at 
present  will  have  to  be  provided  elsewhere.  Extensive  reading  of 
botanical  literature,  of  both  a  general  and  specific  nature,  will  be 
required  in  certain  subjects,  and  occasional  lectures  will  be  given. 
A  botanical  conference  is  held  monthly,  wherein  various  new  prob- 
lems touching  upon  botanical  science  are  considered  by  graduate 
students  and  those  of  the  senior  class  electing  botany.  A  thesis 
dealing  with  some  economic  problem  in  plant  physiology  or  pathol- 
ogy, or  both,  and  containing  a  distinct  contribution  to  knowledge, 
will  also  be  required. 

Chemistry.  —  Advanced  work  in  the  following  subjects:  inor- 
ganic analysis,  qualitative,  of  the  rarer  elements,  and  quantitative ; 
crystallography ;  physical  chemistry ;  descriptive  and  determinative 
mineralogy;  chemical  geology;  soil  formation;  soil  physics  and 
chemistry;  gas  analysis;  synthetic  inorganic  work;  chemical 
theory  and  history;  general  organic  chemistry;  special  topics  in 
organic  chemistry ;  elementary  quantitative  organic  analysis ;  proxi- 
mate qualitative  and  quantitative  organic  analysis,  including  de- 
termination of  organic  radicles;  organic  synthesis  of  aliphatic 
and  aromatic  compounds;  problems  in  chemical  manufacture; 
recent  chemistry  of  plant  nutrition;  animal  physiological  and 
pathological  chemistry.  Including  foods,  standards  for  feeding  of 
all  kinds,  and,  among  secretions,  milk  and  milk  industries;  and, 
among  excretions,  urine  and  urinalysis;  toxicology;  insecticides 
and  fungicides ;  frequent  examinations  on  cun*ent  chemical  litera- 
ture. 

Early  in  the  course  original  work  on  some  chemical  subject  per- 
taining to  agriculture  must  be  begun.     The  history  and  results  of 
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this  work  must  be  submitted  before  graduation,  in  the  form  of  a 
thesis  containing  a  distinct  contribution  to  knowledge. 

Entomology.  —  General  morphology  of  insects:  embryology; 
life  history  and  transformations ;  histology ;  phylogeny  and  rela- 
tion  to  other  arthropods;  hermaphroditism;  hybrids;  partheno- 
genesis ;  pcedogenesis ;  heterogamy ;  chemisti'y  of  colors  in  insects ; 
luminosity ;  deformities  of  insects ;  variation ;  duration  of  life. 

Gilcology:  dimorphism;  polymorphism;  warning  coloration; 
mimicry;  insect  architecture;  fertilization  of  plants  by  insects; 
instincts  of  insects ;  insect  products  of  value  to  man ;  geographical 
distribution  in  the  different  faunal  regions ;  methods  of  distribu- 
tion;  insect  migrations;  geological  history  of  insects,  insects  as 
disseminators  of  disease ;  enemies  of  insects,  vegetable  and  animal, 
including  parasitism. 

Economic  entomology:  general  principles;  insecticides;  appa- 
ratus; special  cases;  photography  of  insects  and  their  work; 
methods  of  drawing  for  illustrations ;  field  work  on  insects,  and 
study  of  life  histories;  insect  legislation. 

Systematic  entomology  :  history  of  entomology,  including  classi- 
fications and  the  principles  of  classification ;  laws  governing  nomen- 
clature ;  literature,  —  how  to  find  and  use  it ;  indexing  literature ; 
number  of  insects  in  collections  and  existence  (estimated)  ;  lives 
of  prominent  entomologists ;  methods  of  collecting,  preparing,  pre- 
serving and  shipping  insects ;  important  collections  of  insects. 

Journal  club:  assignments  of  the  literature  on  the  different 
groups  of  insects  to  different  students,  who  I'eport  at  monthly 
meetings  summaries  of  all  articles  of  value  which  have  appeared 
during  the  month. 

Required  readings  of  the  best  articles  on  the  various  topics 
named  above,  and  on  the  different  orders  of  insects.  This  reading 
covers  from  15,000  to  20,000  pages  in  English,  French  and  Ger- 
man, and  the  candidate  is  examined  on  this,  together  with  his  other 
work,  at  the  close  of  his  course. 

Thesis  :  a  thesis  with  drawings,  which  shall  consist  of  the  results 
of  original  investigations  along  one  or  several  lines,  and  which  shall 
constitute  a  distinct  contribution  to  knowledge,  must  be  completed 
and  accepted  before  the  final  examinations  are  taken. 

Horticulture,  —  The  work  in  horticulture  necessarily  varies  con- 
siderably with  different  candidates,  since  its  most  important  features 
are  specialization,  original  investigation,  and  the  development  of 
individual  initiative  in  dealing  with  new  questions.  Each  candi- 
date must  select  some  special  field  of  horticultural  study,  and  devote 
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himself  continuously  to  it.  He  will  be  required  to  attend  lectures, 
conferences  and  seminars  dealing  with  horticulture  in  its  broader 
aspects.  Advanced  work  will  be  required  in  the  following  subjects  : 
systematic  pomology,  pomological  practice,  commercial  pomology ; 
systematic,  practical  and  commercial  olericulture;  greenhouse 
plants  and  problems;  floriculture;  landscape  gardening;  plant 
breeding  and  general  evolution ;  and  questions  of  a  physiological 
nature  connected  with  propagation  and  pruning. 

Other  requirements  and  opportunities  are :  (1)  peiiodical  sem- 
inars with  special  lectures,  by  prominent  men  from  outside  the 
college;  (2)  extensive  and  systematically  planned  readings;  (3) 
frequent  visits  to  orchards,  gardens,  greenhouses,  estates  and 
libraries  outside  the  college  grounds,  always  with  some  definite 
purpose  in  view ;  (4)  and,  finally,  the  preparation  and  publication 
of  a  thesis  setting  forth  the  results  of  the  candidate's  major  study, 
which  shall  be  an  original  and  positive  contribution  to  horticultural 
knowledge. 

Zoology.  —  This  course  is  offered  as  a  minor  subject  for  candi- 
dates for  the  degree  of  Doctor  of  Philosophy. 

General  and  comparative  anatomy,  both  gross  and  microscopic ; 
ontogeny  and  phyl<^eny;  life  cycles,  metamorphosis  and  meta- 
genesis; animal  associations,  colonial,  commensal  and  parasitic, 
and  symbiotic  associations  of  animals  and  plants;  adaptation, 
adaptive  radiation  and  parallelisms. 

Geologic,  geographic  and  bathy metric  distribution  of  animals. 

Systematic  zoology,  including  palseozoology ;  museum  and  field 
technique. 

Economic  zoology. 

History  and  development  of  zoological  science. 

Weekly  seminars  and  journal  club  meetings  are  held,  in  which 
all  advanced  students  of  zoology  take  an  active  part. 

Collateral  reading  and  a  general  knowledge  of  current  zo5logical 
literature  are  required. 


FOUR-YEARS   COURSES. 

Degree. 

Those  who  complete  the  four-years  course  receive  the  degree  of 
Bachelor  of  Science,  the  diploma  being  signed  by  the  governor  of 
Massachusetts,  who  is  the  president  of  the  corporation. 

Regular  students  of  the  college  may  also,  on  application,  become 
members  of  Boston  University,  and  upon  graduation  receive  its 


36  AGRICULTURAL   COLLEGE.  [Jan. 

diploma  in  addition  to  that  of  the  college,  thereby  becoming 
entitled  to  all  the  privileges  of  its  alumni,  provided  that  the  candi- 
date, in  addition  to  the  college  course,  shall  have  mastered  in  a 
preparatory  school  a  three-years  preparatory  course  in  studies 
beyond  those  commonly  presented  in  the  grammar  schools  of 
Massachusetts. 

Admission. 

Every  candidate  for  admission  must  be  at  least  sixteen  years 
of  age,  and  must  present  a  testimonial  of  good  character  from  the 
principal  of  the  last  school  that  he  attended. 

Certificates.  —  Certificates  of  schools  and  academies  approved 
by  the  faculty  of  the  college  are  accepted  in  place  of  examina- 
tions. These  certificates  must  be  made  out  on  blanks  furnished 
on  application  to  the  registrar,  and  must  be  signed  by  the  prin- 
cipal of  the  school  making  such  application. 

A  student  admitted  on  certificate  may  be  dropped  from  college 
at  any  time  during  freshman  year  when  his  work  is  not  satisfac- 
tory ;  and  the  privilege  implied  in  the  acceptance  of  a  certificate 
may  be  revoked  whenever,  in  the  judgment  of  the  faculty,  it  is 
not  properly  exercised. 

Examinations,  —  Candidates  for  admission  to  the  freshman  class 
will  be  received  on  certificate,  as  explained  above,  or  on  examina- 
tion in  the  following  subjects :  algebra  (through  quadratics),  plane 
geometry,  English,  general  history,  civil  government  (Howry's 
"Studies  in  Civil  Government"),  physiology  (Martin's  "The 
Human  Body,"  briefer  course),  physical  geography  (Guyot's 
"  Physical  Geography,"  or  its  equivalent). 

This  examination  may  be  oral  or  written ;  the  standard  required 
for  admission  is  65  per  cent,  in  each  subject.  Knowledge  of  the 
principles  of  arithmetic  is  presupposed,  although  an  examination 
in  this  subject  is  not  required.  Teachers  are  urged  to  give  their 
pupils  such  drill  in  algebra  and  geometry  as  shall  secure  accuracy 
and  readiness  in  the  application  of  principles  to  practical  examples. 

A  candidate  will  not  be  accepted  in  English  whose  work  is 
notably  deficient  in  point  of  spelling,  punctuation,  idiom  or  division 
into  paragraphs.  The  candidate  will  be  required  to  present  evi- 
dence of  a  general  knowledge  of  the  subject  matter  of  the  books 
named  below,  and  to  answer  simple  questions  on  the  lives  of  their 
authors.  The  form  of  examination  will  usually  be  the  writing  of 
a  paragraph  or  two  on  each  of  several  topics  to  be  chosen  by  the 
candidate  from  a  considerable  number  —  perhaps  ten  or  fifteen  — 
set  before  him  in  the  examination  paper.     The  treatment  of  these 
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topics  is  designed  to  test  the  candidate's  power  of  clear  and 
accurate  expression,  and  will  imply  only  a  general  knowledge  of 
the  substance  of  the  books.  The  books  set  for  the  examination 
in  1905  and  1906  are :  Shakespeare's  "  The  Merchant  of  Venice ; 
Goldsmith's  '*The  Vicar  of  Wakefield;"  Scott's  "Ivanhoe; 
Tennyson's  *'  The  Princess ;  "  Lowell's  "  The  Vision  of  Sir  Laun- 
fal ; "  George  Eliot's  "  Silas  Marner." 

Examinations  in  one  or  more  of  the  required  subjects  may  be 
taken  a  year  before  the  candidate  expects  to  enter  college,  and 
credit  for  successful  examination  in  any  subject  will  stand  for  two 
years  after  the  examination. 

Candidates  for  classes  more  advanced  than  the  freshman  class 
will  be  examined  in  the  studies  gone  over  by  the  class  to  which 
they  desire  admission. 

The  examinations  for  admission  in  1905  will  be  held  at  the 
Botanic  Museum  of  the  Agricultural  College  in  Amherst  on  Thurs- 
day and  Friday,  June  22  and  23,  and  on  Tuesday  and  Wednesday, 
September  19  and  20,  as  follows :  — 


First  Day. 

8.30  A.M.  —  Registration. 
9      A.M.  —  English. 


Second  Day, 

9  A.M.  —  Civil  government, 
10  A.M.  —  Algebra. 


11       A.M.  — General  history.  2  p.m.  —  Physiology. 

2       P.M.  —  Geometry.  3  p.m.  —  Physical  geography. 

Entrance  examinations  in  June  will  be  held  on  the  same  days 
and  in  the  same  order  as  in  Amherst :  at  Jacob  Sleeper  Hall,  Bos- 
ton University,  12  Somerset  Street,  Boston;  at  Horticultural  Hall, 
Worcester;  and  at  Pittsfield,  but  candidates  may  be  examined  and 
admitted  at  the  convenience  of  the  examinera,  at  other  times  in 
the  year,  but  not  during  the  summer  vacation. 


ENTRANCE  EXAMINATION   PAPERS   USED   IN  1904. 
The  standard  required  is  65  per  cent,  on  each  paper. 

« 

Algebra. 
1.  Factor  ~272/«. 

Factor  oV-^-a:»  +  4. 
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2.  Simplify 1^ ^ii_J^  +  _i_l. 

3.  I±^  =  ^±y  =  \l±^±y.     Solve  for  x  and  y. 

3  5  7  ^ 

4.  ]  (*)(     ^'"'"l  [■^-"-     Express    with    positive    exponents, 
and  reduce  to  lowest  terms. 

5.  Find  square  root  of  the  binomial  surd  4— >\/15. 


X--2,     Solve  for  x. 


^1,1 


Solve  for  a;  and  y. 


—  +  -  =  65 
1-1  =  11   ( 

8.    •!    ^  T      „  [  '     Solve  for  a;  and  y. 

\    x-{-xy^  =  lSi  ^ 


x-\-xy 

Geometry. 

1 .  Prove :  in  any  triangle,  the  product  of  any  two  sides  is  eqaal 
to  the  product  of  the  segments  of  the  third  side  formed  by  the 
bisector  of  the  opposite  angle,  plus  the  square  of  the  bisector. 

2.  The  diameters  of  two  concentric  circles  are  14  and  50  anils, 
respectively;  find  the  length  of  the  chord  of  the  greater  circle 
which  is  tangent  to  the  smaller. 

3.  Prove :  two  rectangles  having  equal  altitudes  are  to  each 
other  as  their  bases.     Prove  case  of  incommensurable  bases  only. 

4.  Prove :  two  similar  triangles  are  to  each  other  as  the  squares 
of  homologous  sides. 

5.  The  side  of  an  equilateral  triangle  is  6 ;  find  the  areas  of  its 
inscribed  and  circumscribed  circles. 

Physical  Geography. 

1.  Describe  the  general  arrangement  of  the  mountain  ranges  in 
North  America.  How  have  they  influenced  the  form  of  the  con- 
tinent? What  two  agencies  have  caused  its  irregularity  of  out- 
line?    Give  examples  illustrating  each. 

2.  What  do  you  mean  by  youth,  maturity  and  old  age  on  the 
part  (a)  of  a  river;  (b)  of  a  mountain  range;  (c)  of  a  sea 
coast?  Give  the  characteristics  of  each,  with  examples,  prefer- 
ably such  as  you  have  actually  seen. 
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3.  Locate  and  deBcribe  the  prairies  and  the  great  plains,  and  tell 
for  what  industries  each  is  best  fitted.  Describe  also  the  great 
desert  of  the  south-west,  with  its  type  of  vegetation.  By  what 
means,  if  at  all,  can  this  desert  be  made  to  support  mankind? 

4.  Distinguish  between  climate  and  weather.  What  factors 
influence  the  climate  of  a  place?  Compare  that  of  Marseilles 
with  that  of  Portland,  Me.,  and  in  the  same  way  the  climate  of 
London  with  that  of  Labrador. 

5.  Describe  a  glacier,  its  origin,  moraines  and  glacial  erosion. 
Are  any  glaciers  found  within  the  limits  of  the  United  States ;  if 
so,  where?  Describe  the  Greenland  ice  sheet,  and  tell  what  evi- 
dences we  have  that  such  a  sheet  once  covered  a  part  of  North 
America.     Give  its  probable  cause,  limits  and  direction  of  flow. 

6.  What  are  the  various  influences,  geographical  and  climatic, 
which  govern  the  distribution  and  migrations  of  animals  and  of 
mankind  ? 

Civil  Government. 

1 .  Name  the  four  forms  through  which  the  government  of  this 
country  has  passed.  Explain  these  four  forms.  In  what  year  did 
each  end? 

2.  Write  upon  any  (six)  of  the  following  topics.  Accuracy  of 
statement  and  fulness  of  detail  are  important  in  this  work. 

(a)  The  preamble  to  the  Constitution  of  the  United  States. 

(b)  The  legislative  department  of  the  State  of  Massachusetts. 

(c)  The  legislative  department  of  the  United  States  government. 

(d)  The  present  way  of  choosing  the  President  of  the  United 
States. 

(e)  The  present  way  of  choosing  United  Stales  Senators. 

(f)  The  executive  departments  of  the  United  States  govern- 
ment. 

(g)  The  national  bank  system. 

(h)  The  Louisiana  purchase  and  its  results. 

■ 

Physiology. 

1.  Define  an  organ,  a  tissue,  a  cell.  How  may  the  tissues  be 
classified?  What  do  you  mean  by  physiological  division  of  labor? 
lilastrate. 

2.  Compare  the  blood  and  lymph.  Where  does  the  latter  come 
from  and  where  does  the  surplus  lymph  go,  and  what  carries  it 
there  ?  What  is  the  value  of  the  lymph  to  the  various  tissues  and 
organs  ? 
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3.  Describe  carefully  the  human  arm,  naming  the  different  sorts 
of  tissues  found  therein,  the  various  bones  and  their  joints,  the 
different  levers,  and  finally  the  uses  of  the  arm,  telling  how  it  is 
adapted  to  these  uses  in  comparison  with  the  fore  limb  of  a  horee 
or  dog. 

4.  Compare  the  veins,  arteries  and  capillaries,  with  reference  to 
their  coats,  muscular  development,  valves  and  elasticity.  What  is 
the  pulse,  and  why  is  there  no  pulse  in  the  veins  ?  What  causes 
the  blood  to  flow  in  the  veins? 

5.  What  do  you  mean  by  digestion,  by  absorption,  by  assimila- 
tion? Where  and  by  aid  of  what  juices  are  the  following  sub- 
stances digested  :  fats,  starch  and  proteids  ?  How  do  the  digested 
substances  get  to  the  tissues  which  need  them,  and  how  are  they 
utilized? 

6.  Give  as  fully  as  you  can  t^e  anatomy  and  physiol(^y  of  the 
ear, — the  external  ear,  the  tympanum,  eustachian  tube,  semicir- 
cular canals  and  the  cochlea. 

General  History. 

1 .  Into  what  three  periods  may  we  divide  our  study  of  history  ? 
Give  as  closely  as  you  can  the  limits  of  each  period,  with  the 
reasons  for  your  answer. 

2.  Describe  some  of  the  mannera  and  customs  of  the  early 
Spartans. 

3.  Give  some  of  the  causes,  leaders,  chief  events  and  results  of 
the  Punic  wars. 

4.  With  what  do  we  associate  these  names:  Marathon,  Lycur- 
gus,  Aristotle,  Alexander  the  Great,  Attiia,  Charlemagne,  Peter 
the  Great,  the  Vandals,  Ch&lons,  Richelieu? 

5.  Tell  what  you  can  of  the  crusades,  speaking  of  their  causes, 
objects,  leaders  and  results. 

6.  During  the  Dark  Ages  two  great  institutions  arose,  —  the 
papacy  and  feudalism.     Explain  them. 

7.  Give  a  brief  outline  of  the  Norman  conquest  of  England, 
telling  how  it  came  to  pass,  what  the  chief  battle  was,  and  the 
effect  on  the  conquered  country. 

8.  The  French  revolution :  its  causes  and  results. 

9.  What  was  the  English  civil  war?  Explain  its  causes,  and 
speak  of  the  great  leader  it  developed. 

10.  Tell  about  the  Louisiana  purchase;  by  whom  made,  with 
what  results,  and  of  what  especial  significance  just  now. 
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English. 

NoTjiB.  —  Penmanship,  punctaation  and  spelling  are  considered  in  marking 
this  paper.    The  time  allowed  is  two  hours. 

1.  Choose  two  of  the  following  topics,  and  write  clearly  and 
interestingly  upon  them.  Let  each  essay  be  about  two  hundred 
words  in  length. 

(a)  The  boyhood  of  Shakespeare. 

(b)  Shakespeare  in  London. 

(c)  An  outline  of  Goldsmith's  life. 

(d)  Goldsmith's  rank  in  English  literature. 

(e)  What  Scott  did  for  the  English  novel. 
(/)   Scott's  last  days. 

(g)  Lowell's  life  abroad. 
{h)  Lowell's  early  surroundings, 
(i)  An  outline  of  Tennyson's  life. 
(/)   George  Eliot's  early  days. 

2.  Choose  any  five  from  the  following  list  of  subjects,  and  write 
a  paragraph  or  two  on  each  subject  chosen.    Give  title  in  each  case. 

(a)  The  lesson  of  the  caskets  in  the  "  Merchant  of  Venice." 

(b)  Some  interesting  characters  in  the  "  Vicar  of  Wakefield." 

(c)  The  character  of  Richard  Coeur  de  Lion,  as  depicted  in 
*'  Ivanhoe." 

(d)  Early  England,  as  shown  in  "  Ivanhoe." 

(e)  Tell  the  story  of  "  The  Princess." 

(/)  The  great  lesson  in  "  The  Vision  of  Sir  Launfai." 

(g)  The  influence  of  little  Eppie  on  the  character  of  Silas  Marner. 


COURSES    OF    INSTRUCTION    FOR    THE    DEGREE    OF 

BACHELOR  OF   SCIENCE. 

Agriculture. 

Introductory:  relations  of  federal  and  State  governments  to 
agriculture,  four  lectures ;  history  of  agriculture,  tenure  of  land, 
rents,  holdings,  etc.,  six  lectures. 

Freshman  year,  first  semester,  three  hours  a  week,  required. 
Animal  breeding.  Shaw's  ^^  Breeding  Animals,"  lectures  and  dis- 
cussion of  principles  of  breeding.  —  Assistant  Professor  Cooley. 

Sophomore  year,  seven  weeks,  first  semester,  four  exercises  a 
week  in  class  room,  required.  Breeds  of  farm  livestock:  sheep, 
cattle.  Lecture  syllabus  by  Cooley,  and  Curtis's  '^  Horses,  Cattle, 
Sheep  and  Swine."  —  Assistant  Professor  Coolet. 
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Sophomore  year,  nine  weeks,  first  semester,  four  exercises  a 
week  in  class  room,  required.  Horses  and  swine.  Lecture  sylla- 
bus by  Cooley,  and  Curtis's  *' Horses,  Cattle,  SheepTand  Swine." 

—  Assistant  Professor  Cooley. 

Sophomore  year,  eight  weeks,  second  semester,  three  hours  a 
week,  required.  Dairying.  Lectures  on  dairy  farming,  milk  pro- 
duction, handling  and  marketing  of  milk,  milk  preservation  and 
modification,  and  products  of  milk.  Text- book.  Wing's  ^^  Milk 
and  its  Products."  —  Assistant  Professor  Coolet. 

Sophomoi*e  year,  ten  weeks,  second  semester,  required.  Soils  : 
formation,  classification,  composition ;  physical  and  chemical  char- 
acteristics, and  their  relations  to  maintenance  and  increase  in  pro- 
ductiveness. Brooks's  ^' Agriculture,"  Vol.  I.,  supplemented  by 
lectures  and  laboratory  work.  —  Professor  Brooks. 

Junior  year,  ten  weeks,  first  semester,  elective.  Methods  of 
soil  improvement,  including  tillage,  drainage  and  irrigation. 
Brooks's  "  Agriculture,"  Vol.  I.,  supplemented  by  lectures,  lab- 

•  

oratory  work  and  practical  exercises.  —  Professor  Brooks. 

Junior  year,  four  weeks,  first  semester,  elective.  Manures :  pro- 
duction, composition,  properties,  adaptation  and  use.  Brooks's 
**  Agriculture,"  Vol.  II.,  supplemented  by  lectures  and  practical 
exercises.  —  Professor  Brooks. 

Junior  year,  four  weeks,  first  semester,  elective.     Stock  Judging. 

—  Assistant  Professor  Coolet. 

Junior  year,  second  semester,  elective.  Fertilizers,  including  a 
critical  study  of  their  production,  composition,  properties,  adapta- 
tion and  use;  and  green  manuring.  Brooks's  ^'Agriculture,'^ 
Vol.  II.,  supplemented  by  lectures,  laboratory  work  and  practical 
exercises.  —  Professor  Brooks.  * 

Senior  year,  four  weeks,  first  semester,  four  hours  a  week,  elec- 
tive. Silos  and  ensilage :  historical  development ;  the  merits  and 
methods  of  construction  of  the  different  kinds  of  silos ;  the  crops 
suited  for  ensilage ;  ensilage  machinei7 ;  the  methods  of  filling  the 
silo;  and  the  nature  and  extent  of  the  changes  taking  place  in 
ensilage  as  affecting  food  value.  Lectures,  books  of  reference  and 
practical  exercises.  —  Professor  Brooks. 

Senior  year,  seven  weeks,  first  semeister,  four  hours  a  week, 
elective.  Feeding  animals:  principles  of  digestion  and  animal 
nutrition,  a  study  of  feeding  stuffs  (coarse  and  concentrated). 
The  relation  of  food  to  product ;  compounding  rations.  Armsby's 
'<  Cattle  Feeding,"  lectures  and  discussion.  — Assistant  Professor 
Cooley. 
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Senior  year,  seven  weeks,  first  semester,  four  hours  a  week, 
elective.  Dairying :  selection  and  management  of  the  dairy  farm, 
dairy  cattle,  chemical  and  physical  properties  of  milk,  etc.,  cream, 
butter,  cheese  and  by-products.  —  Assistant  Professor  Cooley. 

Senior  year,  first  and  second  semester,  two  exercises  a  week, 
for  ten  weeks.  Dairy  practice :  use  of  separators,  Babcock  tester, 
butter  making,  etc.  —  Specialists. 

Senior  year,  second  semester,  elective.  The  crops  of  the  farm 
and  crop  rotation ;  including  a  study  of  the  origin  and  agricultural 
botany  of  all  the  leading  crops  of  the  farm,  —  annual  forage  crops, 
grasses  and  legumes,  cereals,  root  crops,  vegetables,  tobacco  and 
other  special  commercial  crops ;  the  production  and  use  of  each ; 
the  varieties  and  methods  of  improvement ;  the  adaptation  to  soil ; 
the  special  manurial  requirements  and  the  methods  of  raising  and 
harvesting  are  considered.  Lectures,  reference  books  and  field 
work.  —  Professor  Brooks. 

Senior  year,  second  semester,  elective.  Agricultural  experimen- 
tation: objects,  methods,  sources  of  error;  interpretation  of 
results.  Lectures  and  study  of  reports,  bulletins,  etc.  —  Professor 
Brooks. 

Senior  year,  second  semester,  elective.  Farm  management: 
selection  of  the  farm,  its  subdivisions  and  equipment,  buildings, 
fences,  roads,  water  supply;  farm  capital,  permanent,  perishable 
and  floating ;  the  labor  of  the  farm  and  its  management ;  farm 
power  and  farm  machinery.  Lectures  and  practical  exercises.  — 
Professor  Brooks. 

Seminar  conraes,  by  arrangement,  for  advanced  students. 

Special  problems  requiring  experiment  or  other  research  investi- 
gation will  be  assigned  to  students  fitted  for  and  desiring  such  work. 

Training  and  practice  in  the  use  of  farm  implements  and 
machines  by  arrangement  when  desired. 

Horticulture. 

This  department  endeavors  to  give  the  student  a  working  knowl- 
edge of  horticulture  on  its  practical  and  on  its  scientific  side.  The 
attempt  is  made  to  inculcate  a  taste  and  an  enthusiasm  for  horti- 
cultural pursuits,  in  place  of  distaste  and  dislike  for  the  drudgery 
of  farm  life.  On  these  things  success  and  further  progress  chiefly 
depend. 

The  courses  now  offered  are  as  follows,  though  others  will  be 
added  as  occasion  requires :  — 

1.  Sophomore  class,  second  semester.     The  fundamental  opera- 
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tioDs  of  horticulture,  —  propagation,  pruning  and  cultivation, — 
as  related  to  the  physiology  of  the  plant.  During  the  first  half  of 
this  course  Bailey's  "Nursery  Book"  is  used  as  a  text.  —  Mr. 
Greene. 

2.  Junior  year,  first  semester.  Pomology:  this  course  covers 
the  three  natural  divisions  of  the  subject,  viz. :  (a)  systematic 
pomology,  or  the  study  of  the  fruits  themselves;  (b)  prac- 
tical pomology,  or  the  practice  of  fruit  growing;  (c)  com- 
mercial  pomology,  or  the  principles  underlying  the  marketing 
of  fruits.  The  course  is  pursued  by  means  of  text- book,  lec- 
tures, laboratory  and  field  exercises.  —  Mr.  Greene. 

3.  Junior  year,  first  semester,  four  periods  weekly.  Plant 
breeding:  based  on  a  thorough  examination  of  the  laws  of 
heredity  and  of  variation,  and  of  the  principal  theories  of  evolu- 
tion. Lectures,  accompanied  by  practice  and  direct  experiments 
in  crossing  and  hybridizing  plants.  —  Professor  Waugh. 

4.  Junior  year,  second  semester,  four  periods  weekly.  Market 
gardening,  including  vegetables  and  small  fruits ;  locations,  soils, 
methods  of  cultivation  and  marketing.  Text-book,  Bailey's  "  Prin- 
ciples  of  Vegetable  Gardening,"  lectures  and  field  exercises. — 
Mr.  Greene'. 

5.  Individual  problems  will  be  assigned  to  seniors  who  elect 
horticulture.  This  gives  the  student  an  opportunity  for  speciali- 
zation in  various  lines  of  fruit  growing,  vegetable  culture,  green- 
house management,  landscape  gardening,  etc.  —  Professor  Waugh, 
Mr.  Greene  and  Mr.  Canning. 

A  seminar,  made  up  of  all  students  electing  advanced  work  in 
horticulture  or  landscape  gardening,  meets  at  regular  intervals  for 
the  discussion  of  any  matters  pei*taining  to  the  subject.  Suc- 
cessful and  noted  horticulturists  from  outside  the  college  are  fre- 
quently present  at  these  meetings,  to  speak  on  the  topics  with 
which  they  are  especially  identified. 

■ 

Landscape  Gardening. 

The  college  wishes  to  promote  the  work  in  landscape  gardening 
in  every  way  possible.  The  aim  of  the  courses  is  to  give  the  gen- 
eral student  an  understanding  of  the  fundamental  principles  of 
design  and  of  good  taste  as  applied  to  gardening,  and  to  prepare 
advanced  students  for  the  practice  of  landscape  gardening  in  its 
various  branches. 

Although  a  variety  of  other  work  along  related  lines  is  available, 
the  courses  now  definitely  offered  are  as  follows :  — 
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1 .  Junior  year,  four  periods  weekly.  Maienals :  this  course  is 
designed  to  give  the  student  an  intimate  acquaintance  with  the 
trees,  shrubs  and  other  plants  used  in  landscape  gardening.  — 
Professor  Waugh  and  Mr.  Canning. 

2.  Junior  year,  second  semester,  four  hours  a  week.  Elements 
of  landscape  design:  the  fundamental  principles  underlying  the 
artistic  development  of  parks,  estates,  gardens  and  other  areas, 
together  with  some  of  the  simpler  applications  to  practical  condi- 
tions. During  the  first  half  of  the  term  Waugh's  <^  Landscape 
Gardening  "  will  be  used  as  a  text.  —  Professor  Waugh. 

3.  Senior  year,  first  and  second  semesters,  four  laboratory 
periods  weekly.  Advanced  landscape  gardening:  lectures,  con- 
ferences, field  exercises  and  extensive  practice  work  with  criticism. 
The  student  is  given  definite  problems  to  solve,  these  problems 
being  arranged  in  such  an  order  as  to  develop  the  subject  logically 
in  the  student's  mind.  —  Professor  Waugh  and  Mr.  Canning. 

• 

Chemistry. 

This  course  aims  to  inculcate  accurate  observation,  logical 
thinking,  systematic  and  constant  industry,  together  with  a  com- 
prehensive knowledge  of  the  subject.  Instruction  is  given  by 
text-book,  lectures  and  a  large  amount  of  laboratory  work  under 
adequate  supervision.  The  laboratory  work  at  first  consists  of  a 
study  of  the  properties  of  elementary  matter,  analysis  of  simple 
combinations  and  their  artificial  preparation.  This  is  followed  by 
a  quantitative  analysis  of  salts,  minerals,  soils,  fertilizers,  animal 
and  vegetable  products.  The  advanced  instruction  takes  up  the 
chemistry  of  various  manufacturing  industries,  especially  those  of 
agricultural  interest,  such  as  the  production  of  sugar,  starch  and 
dairy  products ;  the  preparation  of  animal  and  plant  foods,  their 
digestive  assimilation  and  economic  use ;  the  official  analysis  of 
fertilizers,  fodders  and  foods;  and  the  analysis  of  soils,  waters, 
milk,  wine  and  other  animal  and  vegetable  products. 

The  courses  are  as  follows :  — 

Freshman  year,  second  half  of  second  semester,  four  hours  a 
week.  General  chemistry,  part  1,  principles  of  chemistry,  non- 
metals.  Newth's  ''Inorganic  Chemistry."  —  Assistant  Professor 
Howard. 

Sophomore  year,  first  semester,  six  hours  a  week.  General 
chemistry,  part  2,  metals.  — Assistant  Professor  Howard. 

Second  semester,  five  hours  a  week.  Subject  continued;  dry 
analysis.  —  Assistant  Professor  Howard. 
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Junior  year,  first  semester,  eight  houra  a  week.  Qaalitative  and 
quantitative  analysis;  organic  chemistry.  Four  hours  a  week, 
special  subject.  — Professor  Wellington. 

Second  semester,  ten  hours  a  week.  Organic  chemistry.  Rem- 
sen's  ^^  Organic  Chemistry."  Five  hours  a  week,  special  subject. 
—  Professor  Wellington. 

Senior  year,  elective,  first  semester,  three  hours  a  week. 
Chemical  industries.  —  Professor  Goessmann. 

Eight  hours  a  week,  quantitative  analysis  and  physical  chemis- 
try. Reychler-McCrae's  '  *  Physical  Chemistry." — Professor  Wel- 
lington and  Assistant  Professor  Howard. 

Second  semester,  eight  hours  a  week.  Advanced  work,  with 
lectures.  — Professor  Wellington. 

Geology. 

1.  Mineralogy,  junior  year,  first  semester,  six  weeks,  three 
hours  a  week.  A  course  of  systematic  determinative  mineralogy, 
based  on  Brush's  ^'Manual."  This  work  is  carried  on  in  the 
laboratory,  and  consists  in  determining  the  minerals  by  a  study  of 
lustre,  fusibility,  hardness,  color,  streak,  specific  gravity,  etc., 
and  by  some  of  the  simpler  chemical  tests.  —  Assistant  Profesaor 
Howard. 

2.  Geology,  junior  year,  second  semester,  twelve  weeks,  three 
hours  a  week.  Structural,  dynamical,  physiographical  and  histor- 
ical,  based,  upon  Scott's  ^^Introduction  to  Geology."  The  course 
aims  to  give  a  review  of  the  physical  condition  of  the  earth ;  the 
various  dynamic  agencies,  and  the  results  of  their  activities ;  the 
origin  and  structure  of  the  rocks ;  and,  finally,  the  geol(^cal  his- 
tory of  the  globe,  and  the  appearance  in  time  and  the  develop- 
ment of  the  principal  races  of  animals  and  plants.  The  museum, 
lantern  slides  and  the  classic  Connecticut  valley  afford  ample 
m«ans  for  illustration.  —  Professor  Lull. 

ZooLOGr. 

1.  Anatomy  and  physiology,  freshman  year,  one-half  of  the 
second  semester,  four  hours  a  week.  A  text- book,  Martin's  ^<  The 
Human  Body,"  advanced  course,  is  used,  from  which  daily  recita- 
tions are  assigned,  supplemented  by  demonstrations  from  the 
charts  and  models  and  from  microscopic  and  other  preparations. 
The  fact  that  the  subject  is  required  for  entrance  makes  it  pos- 
sible in  a  comparatively  brief  period  to  review  the  main  features 
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of  human  anatomy,  the  generally  accepted  views  concerning  the 
physiology  of  the  various  organs,  and  the  more  essential  laws  of 
health ;  and,  aside  from  the  practical  value  of  the  last,  the  knowl- 
edge of  the  human  system  thus  gained  aids  greatly  in  the  zoolog- 
ical work  to  come.  — Professor  Lull. 

2.  Zo61ogy,  sophomore  year,  first  semester,  two  periods  a  week. 
This  is  mainly  a  laboratory  course,  the  aim  being  to  familiarize 
the  student  with  the  structure  of  a  number  of  typical  forms,  rep- 
resentative of  the  chief  phyla  of  the  animal  kingdom,  to  train 
him  to  more  precise  habits  of  observation,  and  to  lay  the  founda- 
tion for  a  more  thorough  understanding  of  laboratory  technique. 
Lectures,  amply  illustrated  by  specimens,  charts  and  lantern  slides, 
supplement  and  render  orderly  the  knowledge  gained  in  the  labora- 
tory. —  Professor  Lull. 

3.  Zo6logy,  elective,  junior  year,  four  periods  a  week.  A 
course  in  comparative  morphology  and  systematic  zoology,  based 
upon  Parker  and  Haswell's  "  Text-book  of  Zoology."  Oppor- 
tunity is  given  for  the  careful  dissection  of  each  of  the  typical 
forms  or  its  equivalent,  described  in  the  text,  with  a  further  series 
of  animals  for  comparative  study.  Special  attention  is  paid  to 
individual  and  racial  development,  adaptation,  relationship  of  ani- 
mals to  one  another  and  to  plants,  geological  and  geographical 
distribution  of  animals,  and  the  economic  importance  of  the  dif- 
ferent groups,  except  the  insects,  both  living  and  extinct.  The 
lectures  are  illustrated  by  the  very  complete  museum  collection.  — 
Professor  Lull. 

Political  Science. 

The  purpose  of  the  entire  course  is  to  fit  the  student  to  under- 
stand the  economic  and  political  movements  of  his  time,  so  that 
he  may  successfully  solve  the  problems  confronting  him. 

Economics,  junior  year,  first  semester,  four  hours  a  week.  (1) 
The  elements  of  political  economy  are  taught  by  means  of  text- 
book (this  year  Henry  Rogers  Seagen's  ^^  Introduction  to  Econom- 
ics ")  and  lectures,  the  aim  being  to  make  the  student  familiar  with 
the  generally  accepted  facts,  definitions,  principles  and  laws  of  the 
science ;  and  to  train  him  to  criticise  theories,  scrutinize  facts  and 
weigh  arguments.  (2)  The  industrial  history  of  England  and  of 
the  United  States  is  studied.  Gibbins's  '^  Industrial  History  of 
England  "  is  used.  (3)  The  following  elective  courses  are  offered : 
economics  of  agriculture;  banks  and  banking;  problems  of  the 
currency;  trusts  or  monopolistic  corporations;  transportation; 
socialism.      (4)   Practical  economics.     Each  member  of  the  class 
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selects  for  investigation  a  question  in  which  he  is  interested,  and 
devotes  two  or  three  months  to  its  solution. 

Papers  giving  the  results  of  research,  prepared  by  members  of 
the  class,  are  read  and  discussed  by  the  students.  Each  student 
is  asked  to  explain  nnd  defend  from  criticism  the  statements  and 
the  conclusions  made  in  the  paper  he  presents.  The  department 
has  at  its  disposal  a  working  library  and  a  collection  of  material 
for  the  use  of  students.  —  Professor  Walker. 

Constitution  of  the  United  States,  senior  year,  four  hours  a  week 
during  the  last  half  of  the  first  semester  and  the  whole  of  the  second 
semester.  (1)  Political  institutions.  By  use  of  text-book  (Albert 
Bushnell  Hart's  '^Actual  Government"  )  and  lectures  the  student 
is  led  to  understand  what  is  the  government,  municipal,  State  and 
federal,  now  existing  in  the  United  States.  This  government  is 
compared  and  contrasted  with  the  governments  of  England,  France 
and  Germany.  Care  is  taken  to  familiarize  the  student  with  the 
practical  methods  of  legislation,  of  nominating  conventions,  of 
elections  and  of  administration.  Woodrow  Wilson's  ^^The  State'* 
is  used  as  a  book  of  reference.  (2)  Constitutional  history  of  the 
United  States,  with  discussions  relating  to  the  origin,  nature,  scope 
and  purpose  of  government.  Bancroft's  <^  History  of  the  Consti- 
tution of  the  United  States  "  is  used  as  a  book  of  reference.  — 
Professor  Walk£R. 

Lectures  on  law,  second  semester,  one  hour  a  week.  This  course 
treats  of  laws  relating  to  business,  especially  to  business  connected 
with  rural  affairs,  citizenship,  domestic  relations,  farming  con- 
tracts, riparian  rights,  real  estate  and  common  forms  of  convey- 
ance. Practical  work  is  required,  such  as  may  fit  one  to  perform 
the  duties  of  a  justice  of  the  peace.  —  Mr.  Ltman. 

English. 

This  department  aims  to  secure:  (a)  ability  to  give  written 
and  oral  expression  of  thought  in  correct,  effective  English ;  (6) 
acquaintance  with  the  masterpieces  of  American  and  English 
literature ;  (c)  ability  to  present,  logically  and  forcibly,  oral  and 
written  arguments  on  propositions  assigned  for  debate. 

The  following  courses  are  offered  :  under  (a)  rhetoric  and  ora- 
tory;  under  (b)  American  Ifterature  and  English  literature;  under 
(c)  argumentation.  The  elective  course  in  senior  year  is  in  lan- 
guage and  literature. 

1 .  Rhetoric.  —  This  course  extends  through  the  two  semesiere 
of  freshman  year  and  through  the  second  semester  of  sophomore 
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year.  In  the  first  Bemester  of  freshman  year  work  is  confined  to 
essay  writing  and  to  personal  criticism,  by  the  instructor,  of  the 
students'  compositions.  This  criticism  is  offered  at  stated  inter- 
vals to  each  student  individually,  according  to  a  posted  schedule 
of  appointments.  At  the  beginning  of  the  semester  necessary 
information  with  regard  to  the  preparation  of  essays  is  furnished 
each  student.  In  the  second  semester  of  freshman  year  the  study 
of  literary  types  is  undertaken  in  the  form  of  class  room  work 
in  prose  composition,  including  exposition,  persuasion,  narration, 
description,  and  in  prose  diction,  including  usage  and  style. 
Special  attention  is  given  to  the  training  of  the  inventive  ability 
of  the  student.  The  text-book  used  is  Baldwin's  '^  College  Manual 
of  Rhetoric."  In  the  second  semester  of  sophomore  year  individ- 
ual work  in  essay  writing  is  again  taken  up,  largely  based  upon  the 
previous  work  of  the  class  in  American  literature  (see  8,  below) . 
Here  also  personal  criticism  is  offered.  —  Assistant  Professor 
Babson. 

2.  Oratory, — Individual  drill  in  declamation,  first  in  private 
and  then  before  the  class,  is  given  during  the  second  semester  of 
freshman  year.  The  choice  of  speakers  for  the  Burnham  prizes  is 
based  upon  this  work.  In  the  junior  year,  during  the  first  semes-  . 
ter,  at  least  two  orations,  upon  subjects  assigned  or  chosen,  are  • 
written,  and  delivered  before  the  class.  Every  oration  is  criticised 
by  the  instructor  before  it  is  committed  to  memory  by  the  student. 
The  choice  of  speakers  for  the  Flint  prizes  in  oratory  is  based  upon 
this  work.  —  Assistant  Professor  Babson. 

3.  Literature,  —  American  literature  is  studied  in  the  first 
semester  of -sophomore  year,  four  hours  a  week.  The  course 
comprises,  first,  the  careful  study  of  a  text-book  (Newcomer's 
^'American  Literature"),  together  with  recitations  based  upon 
the  same ;  secondly,  the  taking  of  notes  from  lectures,  dwelling 
upon  topics  not  fully  treated  in  the  text-book ;  and,  thirdly,  the 
reading  outside  of  the  class  room  of  assigned  selections  from  the 
prose  and  poetical  works  of  standard  American  authors.  —  Assist- 
ant Professor  Babson. 

The  history  of  English  literature  is  studied  during  the  second 
semester  of  sophomore  year,  four  hours  a  week.  The  work  is 
based  upon  a  text-book,  this  year  Johnson's  ^^  History  of  English 
and  American  Literature."  The  topical  method  is  followed  in 
recitation,  and,  instead  of  formal  lectures,  there  are  discussions 
of  points  requiring  a  fuller  development  than  the  text-book  gives. 
Collateral   readings  of  literature  are  required.     Frequent  written 
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tests  are  given,  in  which  particular  attention  is  given  to  (a)  the 
definition  of  words  used  in  the  text-book ;  (b)  the  use  of  English 
in  the  development  of  the  topics  unfolded  in  the  text-book  or  dis- 
cussed in  the  class  room.  —  Professor  Mills. 

4.  ArgumentcUioji.  —  Four  hours  a  week  during  the  first  sem- 
ester of  junior  year  are  given  to  written  and  oral  argumentation. 
The  course  is  outlined  as  follows :  (a)  principles  of  ai^umentation 
as  laid  down  in  a  text-book  or  by  lecture ;  (b)  briefs  and  brief- 
making;  (c)  briefs  developed  into  forensics  and  submitted  for 
personal  criticism ;   (d)  debates.  —  Professor  Mills. 

Senior  elective  course,  two  semesters,  four  hours  a  week.  The 
iwork  in  this  course  is  upon  the  following  subjects :  (a)  English 
anguage,  its  origin,  history  and  development,  with  particular 
attention  to  the  study  of  words  as  outlined  in  Anderson's  ''A 
Study  of  English  Words ; ''  (b)  English  literature,  principally  of 
the  eighteenth  and  nineteenth  centuries.  —  Professor  Mills. 

Veterinary  Science. 

The  course  of  instruction  in  veterinary  science  has  been  arranged 
to  meet  the  demands  of  the  students  who,  after  graduation,  pur- 
pose following  some  line  of  work  in  practical  agriculture.  Par- 
'  ticuiar  stress  is  laid  apon  matters  relating  to  the  prevention  of 
disease  in  animals.  In  addition,  the  interests  of  prospective 
students  of  human  and  comparative  medicine  have  been  taken  into 
account  in  the  arrangement  of  the  course  of  study.  The  subject 
is  taught  by  lectuifes,  laboratory  exercises,  demonstration  and 
clinics. 

Senior  year,  elective,  first  semester,  four  hours  a  w^ek.  Veteri- 
naiy  hygiene,  comparative  (veterinary)  anatomy,  general  pathol- 
ogy. —  Professor  Paige. 

Second  semester,  four  hours  a  week.  Veterinary  materia  medica 
and  therapeutics ;  theory  and  practice  of  veterinary  medicine ;  gen- 
eral, special  and  operative  surgery;  veterinary  bacteriolc^y  and 
parasitology ;  medical  and  surgical  clinics.  —  Professor  Paige. 

The  instruction  in  bacteriology  is  given  by  means  of  lectures, 
recitations  and  laboratory  exercises.  The  object  of  this  course 
of  study  is  to  acquaint  the  student  with  the  various  organisms 
found  in  air,  water,  soil,  milk  and  the  body,  and  their  relation  to 
such  processes  as  decomposition,  fermentation,  digestion  and  pro- 
duction of  disease.  The  toxic  substances  resulting  from  the 
growth  of  organisms  are  considered,  as  well  as  the  antitoxines 
used  to  counteract  their  action. 
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Senior  year,  first  half  of  the  first  semester,  four  laboratory  exer- 
cises, of  two  hours  each  a  week,  required.  —  Professor  Paige. 

Botany. 

The  object  of  the  course  in  botany  is  to  teach  those  topics  per- 
taining to  the  science  which  have  a  bearing  upon  economic  and 
scientific  agriculture.  The  undergraduate  work  extends  through 
six  semesters.  The  first  two  semesters  are  required.  An  outline 
of  the  course  follows :  — 

Freshman  year,  first  semester,  five  hours  a  week.  Laboratory 
work  and  lectures ;  histology  and  physiology  of  the  higher  plants. 
This  includes  a  study  of  the  minute  structure  of  the  plant  organ- 
ism, such  as  stems,  roots,  leaves,  seeds,  etc.,  and  of  their  func- 
tions and  chemical  and  physical  properties.  This  course  extends 
into  the  next  semester.  —  Mr.  Franklin. 

Freshman  year,  second  semester,  three  hours  a  week.  Labora- 
tory work,  lectures  and  text-book;  outlines  of  classification  and 
morphology  of  the  higher  plants.  This  course  follows  the  preced- 
ing one,  and  commences  about  the  first  of  March.  It  is  devoted 
to  a  study  of  the  relationship  of  plants,  their  gross  structure, 
together  with  extensive  individual  practice  in  flower  analysis.  An 
herbarium  of  two  hundred  species  of  plants  is  required.  —  Mr. 
Franklin. 

Junior  year,  first  semester,  five  hours  a  week.  Two  laboratory 
exercises  and  one  lecture  period  a  week.  Cryptogamic  botany. 
This  includes  a  study  of  the  lower  forms  of  plant  life,  and  is 
necessary  for  a  comprehension  of  the  following  courses.  —  Mr. 
Franklin. 

Junior  year,  second  semester,  five  hours  a  week.  Two  labora- 
tory exercises  and  one  lecture  period  a  week.  Elements  of  vege- 
table pathology  and  physiology.  This  course  includes  a  study  of 
the  common  fungous  diseases  of  crops,  and  consideration  of  the 
method  of  prevention  and  control  of  the  same.  The  plant's  func- 
tion as  related  to  susceptibility  to  disease  is  also  taken  up.  All 
of  the  junior  botany  is  included  in  four  of  the  junior  elective 
courses.  —  Professor  Stone. 

Senior  year,  elective,  both  semesters.  Three  laboratory  exer- 
cises and  one  lecture  period  a  week,  (a)  Plant  physiology;  (b) 
plant  pathology.  Either  course  is  optional.  This  course  is  adapted 
to  students  who  desire  a  more  detailed  knowledge  of  plant  diseases 
and  plant  physiology.  Extensive  use  is  made  of  the  valuable  and 
constantly  increasing  experiment  station  literature.  —  Professor 
Stone. 
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Mathematics,  Physics  and  Engineering. 

This  department  has  charge  of  the  instraction  in  mathematics, 
physics,  civil  engineering  and  drawing.  The  aim  is  to  secure 
thorough  work  in  the  fundamental  principles,  and  train  the  mind 
in  clear  and  logical  thinking.  The  application  of  the  subjects  to 
practical  problems  is  given  special  attention.  The  work  of  the 
department  extends  over  the  four  years,  as  outlined  below. 

MaUiematica. 

Freshman  year,  first  semester,  five  hours  a  week.  Higher  alge- 
bra, including  ratio  and  proportion,  progressive  binomial  theorem, 
series  undetermined  coefl9cients,  logarithms,  continued  fractions, 
permutations.     Wells'     *' College    Algebra."  —  Professor    BLas« 

BROUCK. 

Second  semester,  two  hours  a  week.  Solid  geometry.  Wells' 
"  Solid  Geometry." — Professor  Hasbrovck. 

Plane  trigonometry,  two  hours  a  week.  Phillips  and  Strong's 
'*  Elements  of  Trigonometry."  —  Professor  Ostrander. 

Junior  year,  for  mathematical  and  chemical  students,  first  se- 
mester, four  hours  a  week.  Analytic  geometry  of  the  line,  circle, 
conic  sections  and  higher  plane  curves.  Nichols'  ^*  Analytic 
Geometry."  —  Professor  Ostrander. 

Second  semester,  four  hours  a  week.  Differential  and  integral 
calculus.     Osborne's  *'  Calculus."  —  Professor  Hasbrouck. 

Physics, 

Sophomore  year,  first  semester,  four  hours  a  week.  Elementary 
mechanics  of  solids,  liquids  and  gases,  heat  and  sound.  Dana*8 
** Elementary  Mechanics,"  Carhart's  "University  Physics."  — 
Professor  Hasbrouck. 

Second  semester,  four  hours  a  week.  Electricity,  magnetism 
and  light.  Carhart's  "University  Physics."  —  Professor  Has- 
brouck. 

Senior  year,  elective  for  those  students  who  have  taken  jqnior 
mathematics;  first  semester,  four  hours  a  week.  Analytic  me- 
chanics.   Peck's  '*  Analytic  Mechanics."  —  Professor  Hasbrouck. 

Second  semester,  four  hours  a  week.  Laboratory  work.  —  Pro- 
fessor Hasbrouck. 
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CivU  Engineering  and  Surveying, 

Sophomore  year,  second  semester,  two  exercises  of  two  hours 
a  week.  Plain  surveying  with  field  work,  including  the  use  of  the 
usual  surveying  instruments.     Barton's  "  Surveying."  —  Professor 

OSTRANDER. 

Instruction  in  civil  engineering  will  be  given  in  two  distinct 
courses  of  one  year  each,  the  courses  alternating.  They  will  be 
open  to  students  of  the  junior  and  senior  classes  as  indicated 
below.  The  course  for  1904-05  will  be  for  students  in  mathe- 
matics only.  First  semester,  three  hours'  recitation  and  two 
hours'  draughting  a  week.  Stresses  in  roofs,  bridges  and  graphic 
statics.  Merriman  and  Jacoby's  ^^  Roofs  and  Bridges,"  Parts  I. 
and  II. 

Second  semester,  four  hours  a  week.  Hydraulics  and  sanitary 
engineering.  Merriman's  ''Hydraulics  and  Lectures."  —  Pro- 
fessor OSTRANDER. 

The  course  of  1905-06  will  be  required  of  juniors  and  seniors 
taking  the  courses  in  mathematics  and  landscape  gardening. 

First  semester,  four  hours  a  week.  Strength  of  materials, 
foundations  and  masonry  construction.  Text- book  and  lectures. 
—  Professor  Ostrander. 

Second  semester,  three  houra'  recitation  or  lectures  and  two 
hours'  field  work  or  draughting  a  week.  Topographic  and  higher 
surveying,  highway  construction,  the  measurement  of  earth  work, 
pavements  and  railroad  construction.  Text-book  and  lectures.  — 
Professor  Ostrander. 

Drawing. 

Junior  year,  first  semester,  two  two-hour  sessions  a  week  for 
students  in  mathematics  and  landscape  gardening;  free-hand 
drawing. 

Second  semester,  two  two-hour  sessions  a  week.  Mechanical 
and  topographic  drawing. 

Entomology. 

The  importance  of  a  knowledge  of  insects  in  evei^  department 
of  life  is  recognized  by  placing  an  introductory  course  in  this  sub- 
ject as  a  required  study  in  the  junior  elective  courses:  (1)  agri- 
culture, (2)  horticulture,  (3)  biology,  (4)  landscape  gardening. 
For  those  who  desire  a  further  knowledge  of  it,  because  of  its 
importance  to  their  future  occupations,  a  senior  elective  is  offered, 
so  shaped  as  to  be  of  especial  value  for  those  who  expect  to  take 
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up    agriculture,    horticulture,    landscape    gardening,   forestry   or 
science  teaching  as  life  occupations. 

Junior  year,  second  semester,  four  exercises  a  week,  of  two 
hours  each.  Lectures,  laboratory  and  field  work ;  general  con- 
sideration of  insect  structure  and  life  histories ;  systematic  study 
of  the  groups  of  insects,  with  particular  reference  to  those  of 
economic  importance;  methods  for  preventing  or  checking  their 
ravages ;  insecticides  and  apparatus  for  their  use ;  the  collecting, 
mounting  and  naming  of  insects,  and  examination  of  the  work  of 
insects  in  the  field  and  laboratory.  —  Professor  H.  T.  Fernald. 

Senior  year,  elective,  first  and  second  semesters,  four  laboratory 
exercises  of  two  hours  each  a  week.  Lectures,  laboratory  and 
field  work ;  advanced  morphology  of  insects ;  economic  entomol- 
ogy; training  in  the  determination  of  insects;  use  of  literature 
on  entomology ;  study  of  life  histories ;  value  and  application  of 
insecticides ;  thesis  on  insects  most  closely  related  to  future  ooca- 
pation  of  the  student.  —  Professors  C.  H.  Ferkald  and  H.  T. 
Fernald. 

Modern  Languages. 

French.  —  Course  I.:  requires,  for  the  two  semesters  of  the. 
freshman  year,  four  hours  a  week  first  semester,  four  hours  a 
week  second  semester.  The  aim  of  this  course  is  to  enable  the 
student  to  read  modern  French  fluently,  especially  that  fonnd  in 
scientific  Journals  and  treatises.  The  first  ten  weeks  are  devoted 
to  gaining  a  thorough  mastery  of  the  accent,  and  such  principles 
of  grammar  and  syntax  as  are  covered  by  the  first  half  of  Whit- 
ney's ^^  French  Grammar."  Great  stress  is  laid  upon  the  acquisi- 
tion of  a  correct  adcent,  a  good  vocabulary,  and  a  thorough 
comprehension  of  the  main  idiomatic  diflSculties  of  the  language. 
This  course  is  further  strengthened  by  constant  drill  in  pronuncia- 
tion, exercises  and  composition.  —  Mr.  Herrick. 

Course  II. :  elective  for  both  semesters  of  the  senior  year,  four 
hours  a  week.  The  aim  of  this  course  is  to  equip  the  student  with 
a  general  knowledge  of  classical  literature,  and  a  working  knowl- 
edge of  the  language  as  it  is  spoken  and  written  in  the  French 
capital  to-day.  Drill  is  furnished  in  composition,  principles  of 
syntax  and  sight  translation.  Students  electing  Course  11.  must 
have  a  good  record  in  Course  L,  or  must  pass  a  satisfactory  ex- 
amination therein. — Mr.  Herrick. 

Spanish.  —  Given  this  year  as  a  special  elective  for  both  semes- 
ters, four  hours  a  week.  The  special  aim  is  to  enable  students 
planning  future  fields  of  work  in  Spanish-speaking  countries  to 
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acquire  sufficient  speaking  and  writing  knowledge  of  tbe  Castilian 
dialect  to  enable  them  to  start  to  best  advantage.  Especial  atten- 
tion is  given  to  conversation,  the  method  employed  being  that 
found  in  Marion  and  Garennes'  ^^  Introduci6n  &  la  Lengua  Cas- 
tellana."  Grammar  rudiments,  accent  and  idiomatic  difficulties 
are  thoroughly  studied ;  the  acquisition  of  a  good  working  vocabu- 
lary is  insisted  upon,  and  the  course  is  further  strengthened  by 
practice  in  writing  from  dictation,  constant  drill  in  pronunciation, 
exercises  and  composition,  and  the  reading  of  books  characteristic 
of  modern  Spanish  life  and  customs.  —  Mr.  Herricr. 

German.  —  Course  I. :  required  for  both  semesters  of  sophomore 
year,  four  hours  a  week  first  semester,  three  hours  a  week  second 
semester.  An  understanding  of  the  rudiments  of  grammar,  facility 
in  translation  and  an  ability  to  pronounce  the  language  and  to 
underatand  simple  spoken  German  are  the  main  objects  in  view. 
—  Assistant  Professor  Babson. 

Course  II. :  elective  for  both  semesters  of  senior  year,  four 
hours  a  week.  Special  attention  is  given  to  the  reading  of 
German,  particularly  to  German  of  a  scientific  nature.  Work  is 
also  required  in  prose  composition  throughout  the  year.  Accu- 
racy in  pronunciation,  the  ability  to  understand  German  as  spoken 
in  the  class  room,  and  to  converse  within  reasonable  limits,  are 
also  features  of  this  course.  Students  electing  Course  II.  must 
have  a  good  record  in  Course  I.,  or  must  pass  a  satisfactory 
examination  therein.  — Assistant  Professor  Babson. 

Military  Science. 

In  compliance  with  the  provisions  of  an  act  of  Congress  of 
July  2,  1862,  military  instruction  under  a  regular  army  officer, 
detailed  for  this  purpose,  is  required  of  all  able-bodied  male 
students.  Men  are  excused  from  attendance  upon  the  exercises 
of  this  department  only  on  a  surgeon's  certificate,  given  by  Dr. 
Charles  F.  Branch,  the  college  physician. 

The  object  of  such  instruction  is  clearly  to  disseminate  the 
elements  of  military  knowledge  throughout  the  country,  that,  in 
case  of  sudden  emei^ency,  a  sufficient  number  of  well- trained, 
educated  men  may  be  found  to  command  and  properly  to  instruct 
volunteer  troops.  Military  drill  also  has  the  object  in  view  of 
giving  the  student  physical  exercise,  teaching  respect  and  obedience 
to  those  in  authority  without  detracting  from  pride  of  manhood, 
and  developing  a  military  bearing  and  courtesy  becoming  in  a 
citizen  as  in  a  soldier. 
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In  order  to  further  stimulate  the  study  of  military  science  in 
colleges,  the  War  Department  issued  General  Orders,  No.  6,  dated 
Washington,  D.  C,  Aug.  24,  1903,  as  follows:  — 

The  reports  of  the  regular  inspections  of  the  colleges  and  schools  to 
which  officers  of  the  army  are  detailed,  in  pursuance  of  law,  as  principals 
or  instructors,  will  annually  hereafter  be  submitted  to  the  general  staff 
for  its  critical  examination,  and  the  chief  of  staff  will  report  to  the 
Secretary  of  War,  from  the  institutions  which  have  maintained  a  high 
standard,  the  six  institutions  whose  students  have  exhibited  the  greatest 
interest,  application  and  proficiency  in  military  training  and  knowledge. 
The  President  authorizes  the  announcement  that  an  appointment  as 
second  lieutenant  in  the  regular  army  will  be  awarded  to  an  honor 
graduate  of  each  one  of  the  six  institutions,  provided  sufficient  vacancies 
exist  after,  caring  for  the  graduates  of  the  military  academy  at  West 
Point  and  the  successful  competitors  in  the  annual  examination  ot 
enlisted  men.  .  .  . 

By  order  of  the  Acting  Secretary  of  War, 

S.  B.  M.  Young, 

LietUenant-Generaly  Chief  of  Staff 

Course  I. :  out  of  doora,  an  exercise  of  one  hour,  three  times  a 
week,  Mondays,  Tuesdays  and  Thursdays ;  infantry  drill  by  sqnad, 

* 

company,  and  battalion  ;  guard  mounting,  dress  parade,  inspection 
and  review;  artilleiy  drill  by  detachment;  target  practice.  A 
guard  is  mounted  five  times  in  each  week,  and  the  guard  maintained 
under  practical  instruction  for  one  hour  in  each  exei'cise. 

All  drills  are  in  the  drill  hall  during  the  winter  months  and  inclem- 
ent weather. 

Students  assigned  to  the  college  band  are  given  instruction  and 
practice  in  band  music  and  band  evolutions,  in  place  of  drills  and 
recitations. 

Course  II. :  theoretical  instruction  for  freshmen,  one  hour  a  week 
for  both  semesters,  comprises  recitations  in  infantry  drill  regula- 
tions;  "United  States  Service  Manual." 

Course  III. :  theoretical  instruction  for  seniors  for  both  semes- 
ters, one  hour  a  week,  embraces  drill  and  army  i*egulations ;  duties 
of  sentinels  and  guard  duty,  elements  of  military  science,  prepara- 
tion of  necessary  reports  and  returns  pertaining  to  a  company  of 
infantry,  and  a  thesis  on  some  military  subject;  Wagner's  '^Ele- 
ments of  Military  Science."  —  Major  Anderson. 
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Synopsis  op  the  Couasbs  op  Instruction. 

[The  figures  indicate  the  number  of  ezeroises  a  week ;  light-faced  type,  reci- 
tation .periods  of  one  hour  each ;  heavy-faced  type,  laboratory  periods  of  two 
hours  each.] 

Freshman  Year. 

First  Semester, 

,                          S  English, 3 

Language,          ]^^^^^^ 4 

Mathematics,        Algebra, 5 

Science               J  Agriculture, 4 

science.              J  Botany,  2+1 3 

Military,               Tactics, 1 

History, 2 

—  22 

Second  Semester, 

.                          ( English, 4 

^S"*^'         irrench, 4 

Mathematics,        Geometry  and  trigonometry,    ....  4 

r  Anatomy  and  physiology,  half  semester,  )  ^ 
Science,              <  Chemistry,  half  semester,         .        .        .  )    * 

(Botany,  l-(-l, 2 

History, 2 

—  20 

Sophomore  Year. 

First  Semester. 

( English, 4 

Language,          |  German, 4 

Physics, 4 

/'Agriculture, 4 

Science,              <  Chemistry,        .      * 8 

(zoology,  1+1, 2 

—  21 

Second  Semester, 

.                          K  English, 4 

®^  ®  '          J  German, 3 

Physics, 4 

Surveying, 2 

/'Agriculture,  2+1,     ......  3 

Science,              ^Chemistry, 24 

(Hortictilture, 3 

—  214 
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Course  in  agriculture, 


Course  in  horticulture, 


Course  in  biology, 


Course  in  chemistry, 


Course  in  mathematics, 


Course  in  landscape 
gardening, 


Junior  Year. 

First  Semester. 

'  Agriculture,  8+1, 
Botany,  2-(-l, 
Chemistry, 
Geology,  . 
Horticulture, 
English,  . 


''  Horticulture,    . 
Horticulture,  1+3, 
Botany,  2+1,   . 
Chemistry, 
Geology,  . 
English,   . 


< 


(  Zoology,  »+l, 
Botany,  2+1, 
Chemistry, 
Geology,  . 
Horticulture, 
English,  . 


'  Chemistry, 

Agriculture,  3+1, 

Mathematics,   . 

Geology,  . 
^  English,  . 

Special  subject. 


'  Analytical  geometry, 

Eng^eering,  1+3,  . 
.  Free-hand  drawing. 

Landscape  gardening, 

Geology,  . 

English,   . 


f  Landscape  gardening, 
Agriculture,  2+1,    . 
Botany,  2+1,   . 
Free-hand  drawing. 
Horticulture,    , 
Geology,  . 
English,   . 


4 
3 
8 

3 
3 

4 

—  20 

4 
4 

o 

8 

3 

4 

—  21 

4 
3 
8 

3 
3 
4 

—  20 

4 
4 
4 
3 
4 
2 

—  21 

4 
4 
2 

4 
3 
4 

—  21 

4 
3 
3 
2 
3 
3 
4 

—  22 


1905.] 


PUBLIC  DOCUMENT  — No.  31. 


59 


Course  in  agriculture, 


Course  in  biology, 


Course  in  chemistry, 


Course  in  landscape 
gardening. 


Second  Semester, 

'  Agriculture,  24-1) 
Botany,  2+1,    . 
Chemistry, 
Horticulture,    . 
Entomology,    . 

,  Economics, 


8 
8 
4 
2 

4 
4 
—    20 


Course  in  horticulture, 


'  Horticulture, 4 

Botaoy,  2-(-l, 3 

Chemistry, 4 

Landscape  gardening,     ...  2 

Entomology, 4 

^  Economics, 4 

—    21 

f  Entomology, 4 

Zoology, 8 


< 


Botany,  2-f-l, 3 


Chemistry,       .....      4 

Horticulture, 2 

,  Economics, 4 

—    20 


/  Chemistry, 
j  Agriculture,  2-|-l, 
j  Mathematics,    . 
V  Economics, 
Special  subject, 


Course  in  mathematics,     < 


( Engineering,    . 
Mathematics,   . 
Mechanical  drawing. 
Landscape  gardening, 

[  Economics, 


< 


'  Landscape  gardening. 
Botany,  2+1,    . 
Mechanical  drawing, 


Engineering, 
Entomology, 
^  Economics, 


6 

8 
4 
4 
5 

—  21 

5 
4 
2 

4 
4 

—  19 

4 
8 
2 

5 
4 
4 

—  22 
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Senior  Yeau. 
First  Semester, 
The  following  subjects  are  required  in  all  courees :  — 

Bacteriology,  hali  semester,  4,       ....   ^ 
Constitution  of  the  United  States,  half  semester,  4,  S    * 
Military  science, 1 

Second  Semester. 

Constitution  of  the  United  States, 4 

Militaiy  science, 1 


—      o 


—       0 


From  the  following  the  student  must  elect  three  courses,  closely 
correlated  with  his  junior  year  course ;  only  one  course  in  language 
may  be  elected :  — 


Agriculture,     .        .        .        . 

4 

Physics,    . 

Horticulture,  8+1,  . 

4 

Engineering,    . 

Veterinary, 

4 

English,  . 

Botany,  8+1,  *. 

4 

French,     . 

Landscape  gardening,     . 

4 

German,  . 

Entomology,  8+1    . 

4 

Spanish,  . 

Chemistry,  8+1, 

4 

Latin, 

4 
4 
4 
4 
4 
4 
4 


COURSES  OF  INSTRUCTION  FOR  SPECIAL  STUDENTS. 

A  Two- Years  Course  for  Women. 

Women  are  received  who  wish  to  pursue  the  studies  named 
below.  No  admission  examinations  are  required.  There  is  no 
charge  for  tuition.  Board  may  be  obtained  in  the  dining  hali,  and 
also  rooms,  so  far  as  the  accommodations  will  permit. 

First  year,  first  semester :  soils,  fertilizers  and  cultivation,  four 
hours  a  week ;  elementary  botany,  f^x^  hours ;  French,  four  hours ; 
free-hand  drawing,  four  hours. 

Second  semester:  propagation  and  pruning  (horticulture,  one 
hour),  three  liours;  botany, — morpholc^y,  plant  analysis,  five 
hours;  chemisti-y,  descriptive,  five  hours;  vegetable  gardening, 
four  hours ;  French,  four  hours. 

Second  year,  first  semester:  pomology,  three  hours  a  week; 
greenhouse  construction  and  management,  three  hours ;  botany,  — 
structure  and  physiology  of  plants,  five  hours;  zoology,  two 
hours;  chemistry,  five  hours;  German,  four  hours. 


L 
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Second  semester:  landscape  gardening,  three  hoars  a  week; 
floriculture,  four  hours;  vegetable  pathology,  five  hours;  ento- 
mology, three  hours;  chemistry,  five  hours;  German,  three 
hours. 

Short  Courses. 

These  courses  are  open  to  pei*sons  of  both  sexes.  Applicants 
must  be  at  least  sixteen  years  of  age,  and  must  furnish  papers 
certifying  good  moral  character.  No  entrance  examination  is 
required.  Tuition  is  free  to  citizens  of  the  United  States.  The 
same  privileges  in  regard  to  room  and  board  obtain  as  with  other 
students.  Attendance  upon  chapel  is  required.  The  usual  fees 
are  charged  for  apparatus  and  material  used  in  laboratories. 
Attendance  upon  military  drill  is  not  expected. 

Hoan 

I.    Dairy  Farming.  WmV 

Soils,  tillage  and  methods  of  soil  improvement ;  manures  and  fer- 
tilizers and  their  use ;  crops  and  rotations, 4 

Breeds  and  breeding  of  dairy  stock ;  judging  to  scale  of  points,  .  2 

Fodders  and  feeding  farm  live  stock, 1 

Stable  construction  and  sanitation, 1 

Common  diseases  of  stock ;  prevention  and  treatment,  ...  1 

Dairy  products :  their  general  characteristics ;  testing, ...  2 

Chemical  composition  of  milk  and  of  special  milk  products, .        .  1 

Botany, 2 

Horticulture, 3 

Entomology, 3 

Dairy  practice,  including  testing,  use  of  separators,  butter  making,   . 

preparation  of  certified  and  modified  milk,  and  pasteurization,  4 

Practice  in  horticulture, 1 

Begins  first  Wednesday  in  January,  and  continues  ten  weeks. 

Honrs 

n.    Horticulture.  ^^k. 

Soils,  tillage,  manures,  etc., 4 

Plant  propagation  and  pruning,       .        .* 3 

General  fruit  growing, 3 

Market  gardening, 3 

Botany, 4 

Entomology, 3 

Practice  work  in  seed  testing,  seeding,  grafting,  budding,  trans- 
planting, judging  fruit,  etc. 

Begins  first  Wednesday  in  January,  and  continues  ten  weeks. 
This  course  will  not  be  given  unless  at  least  eight  men  register 
for  it. 
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in.    Shobt  Course  in  Bee  Gultdre.  gJJJ^ 

The  stnicture  of  bees,  with  special  reference  to  their  woik  (Proi 

H.  T.  Femald), S 

Flowers  and  fruits  in  their  relations  to  bees  (Professor  Stone),     .  10 

Honey  crops,  and  how  to  grow  them  (Professor  Brooks),  5 

Bees  and  bee  keepers^  supplies  (Professor  Paige),         ...  10 

Work  in  the  apiary,  under  direction  of  an  expert,  ....  20 

Instruction  by  specialists,         ........  4 

This  course  begins  the  fourth  Wednesday  in  May,  and  continues 
two  weeks,  but  wiU  not  be  given  unless  applied  for  by  at  least  six 
students. 


EQUIPMENT  OF  THE   SEVERAL  DEPARTMENTS. 

Agricclture. 

The  part  of  the  college  estate  assigned  to  the  department  of 
agriculture  contains  one  hundred  and  sixty  acres  of  improved 
land,  forty  acres  of  pasture  and  sixteen  acres  of  woodland.  The 
latest  inventions  in  improved  agricultural  tools  and  machinery  are 
in  practical  use.  The  large  and  commodious  barn  and  stables  are 
stocked  with  the  best  breeds  of  horses,  cattle,  sheep  and  swine. 
Attached  to  the  barn  is  a  dairy  building  equipped  with  the  latest 
machinery,  driven  by  an  electric  motor.  The  laboratory  is  pro- 
vided with  the  latest  forms  of  apparatus  for  mechanical  analysis 
of  soils  and  determination  of  their  physical  characteristics.  Pro- 
vision has  been  made  in  the  laboratory  for  the  study  of  seeds 
and  crops  and  for  germination  trials.  Power  has  been  introduced 
into  the  laboratory,  so  that  farm  machinery  may  be  operated  for 
purposes  of  demonstration.  The  department  has  also  a  line  of 
instruments  for  use  in  drainage  and  irrigation  practicums.  The 
museum  contains  a  collection  of  implements,  seeds,  plants  and 
models  of  animals,  all  of  which  are  designed  to  illustrate  the 
evolution  and  the  theory  and  practice  of  agriculture.  Three  large 
lecture  rooms,  one  in  south  college  and  two  in  the  dairy  build- 
ing, and  five  rooms  for  laboratory  and  dairy  purposes,  have  been 
assigned  to  this  department. 

Horticulture. 

For  illustration  of  the  science  and  the  practice  of  horticnltare  the 
department  possesses  about  one  hundred  acres  devoted  to  orchards 
planted  with  all  the  leading  old  and  all  new  varieties  of  apples. 
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pears,  peaches,  plams,  Japanese  and  American  cherries,  qainces, 
chestnats,  hickory  nuts  and  walnuts ;  vineyards  containing  nearly 
two  hundred  named  varieties  of  grapes,  for  sale,  beside  several 
hundred  seedlings,  and  about  an  acre  devoted  to  a  commercial 
crop  of  a  few  market  varieties ;  nurseries  containing  all  kinds  of 
fruit  and  ornamental  trees,  shrubs  and  plants,  in  all  stages  of 
growth,  from  the  seed  and  cuttings  to  those  ready  for  planting  in 
the  orchard  or  field;  small  fruit  plantations  containing  valuable 
varieties,  and  showing  the  modern  methods  of  training,  pruning 
and  cultivation ;  extensive  greenhouses  that  contain  not  only  valu- 
able coUections  of  specimen  plants,  representing  types  of  the  flora 
of  the  world,  but  also  the  most  valuable  economic  plants,  such  as 
the  orange,  banana,  lemon,  gnava,  pomegranate,  sago  palm,  arrow- 
root, tapioca,  ginger,  pepper,  tea,  coffee,  camphor,  India  rubber, 
Manila  hemp,  banyan  tree,  etc.  All  the  common  greenhouse 
and  outdoor  decorative  plants  are  found,  and  small  quantities  of 
roses,  carnations,  chrysanthemums  and  other  commercial  flower- 
ing plants  are  grown,  to  illustrate  the  business  of  horticulture. 
All  vegetable  cix>ps,  now  so  largely  grown  under  glass,  are  grown 
in  limited  quantities  for  purposes  of  instruction  and  for  market. 

For  illustration  in  the  work  of  landscape  gardening,  the  grounds 
about  the  greenhouses,  as  well  as  that  part  of  the  grounds  known 
as  the  Clark  Park,  are  planted  with  a  very  large  and  complete  col- 
lection of  ornamental  trees,  shrubs  and  plants. 

For  forestry  there  are  two  large  groves  of  trees  of  varying 
ages,  from  those  of  almost  primeval  growth  to  the  youngest  seed- 
lings, besides  several  plantations  of  younger  growth  either  natural 
or  planted ;  and  in  the  Botanical  Museum  there  is  a  very  complete 
collection  of  woods  of  Massachusetts. 

All  kinds  of  pumps  and  other  appliances  for  distributing  insec- 
ticides and  fungicides,  as  well  as  various  modern  tools  and  imple- 
ments, are  in  constant  use. 

A  small  cold-storage  room  makes  possible  the  keeping  of  the 
products  beyond  their  natural  season,  and  illustrates  one  of  the 
most  important  adjuncts  to  the  business  of  modern  horticulture. 

Chebiistry. 

This  department  has  fourteen  rooms,  well  adapted  to  their 
special  uses.  They  are  supplied  with  a  large  assortment  of  appa- 
ratus and  chemical  materials.  The  lecture  room  on  the  second 
floor  has  a  seating  capacity  for  seventy  students.  Immediately 
adjoining  it  are  four  smaller  rooms,  used  for  storing  apparatus 
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and  preparing  materials  for  the  lecture  table.  The  laboratory  for 
beginners  is  a  large  room  on  the  first  floor,  furnished  with  forty 
working  tables.  Each  table  is  provided  with  reagents  and  appa- 
ratus for  independent  work.  A  well-filled  laboratory  for  advanced 
work  is  also  provided  on  the  first  floor.  A  weighing  room  has 
six  balances,  and  improved  apparatus  for  determining  densities 
of  solids,  liquids  and  gases.  The  apparatus  includes,  besides  bal- 
ances, a  microscope,  a  spectroscope,  a  polariscope,  a  photometer, 
a  barometer,  and  numerous  models  and  sets  of  apparatus.  The 
various  rooms  are  furnished  with  an  extensive  collection  of  indas- 
trial  charts.  A  valuable  and  growing  collection  of  specimens  and 
samples,  fitted  to  illustrate  different  subjects  taught,  is  also  pro- 
vided. This  includes  rocks,  minerals,  soils,  raw  and  manufac- 
tured fertilizers,  foods,  including  milking  products,  fibres  and 
other  vegetable  and  animal  products,  and  artificial  preparations 
of  mineral  and  organic  compounds.  Series  of  preparations  are 
used  for  illustrating  the  various  stages  of  different  manufactures 
from  raw  materials  to  finished  product. 

Geology. 

Geological  teaching  is  illustrated  by  a  very  complete  series  of 
minerals,  the  State  collection  of  rocks  of  Massachusetts,  a  series 
of  Ward's  fossils  and  casts  of  fossils,  models  and  charts. 

Zoology. 

Sophomore  Laboratory >  —  A  large,  well-lighted  room,  situated 
in  the  old  chapel  building,  is  fitted  with  tables  and  apparatus,  such 
as  microscopes,  dissecting  instruments  and  the  like,  which  are 
necessary  for  a  beginners'  course  in  zoological  dissection. 

Advanced  Laboratory.  —  The  room  formerly  used  as  a  lecture 
room  has  been  fitted  up  as  a  laboratory  for  advanced  students. 
It  is  in  South  College,  adjacent  to  the  museum,  and  is  amply  sup- 
plied with  the  best  apparatus  obtainable.  The  equipment  includes 
compound  and  simple  microscopes,  dissecting  instruments  and 
trays,  an  incubator,  parafiln  bath,  microtomes,  etc.,  also  a  refer- 
ence library,  cootainiog  the  current  zo6logical  journals  and  a  good 
series  of  mounted  slides  for  the  microscope. 

Zoological  Lecture  Room.  —  The  department  has  the  privilege 
of  using  the  philosophical  lecture  room,  which  communicates 
directly  with  the  advanced  laboratory.  The  lecture  equipment 
includes,  besides  the  museum  specimens,  the  Leuckart  series  of 
charts,  and   many  specially  made  charts   as  well;    the  Auzoux 
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models^  illustrative  of  human  and  comparative  anatomy ;  and  an 
electric  stereopticon. 

Museum  of  Zoology.  —  The  museum  is  mainly  for  the  purpose 
of  exhibiting  those  forms  treated  of  in  the  lecture  and  labora- 
tory courses,  but,  in  addition  to  this,  the  aim  has  been  to  show  as 
fully  as  possible  the  fauna  of  the  Commonwealth,  and  those  types 
which  show  the  evolution  and  the  relationship  of  the  members  of 
the  animal  kingdom.  The  total  number  of  specimens  contained  in 
the  museum  now  dxceeds  eleven  thousand.  The  museum  is  open 
to  the  public  from  8.30  to  5.30  p.m.  each  week  day. 

Entomological  Laboratory.  —  The  equipment  for  work  in  ento- 
mology during  the  senior  year  and  for  graduate  students  is 
unusually  good.  The  laboratory  building  contains  a  large  room 
for  laboratory  work,  provided  with  tables,  dissecting  and  com- 
pound microscopes,  microtomes,  reagents  and  glass  ware.  One 
portion  of  the  building  is  fitted  up  as  a  lecture  room.  Another 
room,  is  devoted  to  library  purposes,  and  contains  a  card  catalogue 
of  over  fifty  thousand  cards,  devoted  to  the  literature  of  insects. 
In  addition  to  a  well-selected  list  of  entomological  works  in  this 
room,  the  college  library  has  an  unusual  number  of  rare  and  valu- 
able books  on  this  subject.  This  is  supplemented  by  the  private 
entomological  library  of  the  professor  in  charge,  which  contains 
over  twenty-five  hundred  volumes,  many  of  which  cannot  be  found 
elsewhere  in  the  United  States.  In  another  room  is  a  large  and 
growing  collection  of  insects,  both  adult  and  in  the  early  stages, 
which  is  of  much  assistance  to  the  students.  As  the  laboratory 
is  directly  connected  with  the  insectary  of  the  Hatch  Experiment 
Station,  the  facilities  of  the  latter  are  directly  available.  The 
apparatus  room  of  the  insectary,  with  its  samples  of  spray  pumps, 
nozzles  and  other  articles  for  the  practical  treatment  of  insects ; 
the  chemical  room  fitted  up  for  the  analysis  of  insecticides  and 
other  chemico-entomological  work ;  and  a  greenhouse,  where  plants 
infested  by  injurious  insects  are  under  continual  observation  and 
experimental  treatment,  —  all  these  are  available  to  the  student. 
In  addition,  several  private  laboratory  rooms  and  a  photographing 
room  with  an  unusually  good  equipment  of  cameras  are  provided. 
The  large  greenhouses,  grounds,  gardens  and  orchards  of  the  col- 
lege are  also  to  be  mentioned  under  this  head,  providing,  as  they 
do,  a  wide  range  of  subjects  for  study  of  the  attacks  of  injurious 
insects  under  natural  conditions. 
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Vbtebinary  Science. 

The  department  has  for  its  sole  use  a  commodious  and  modem 
laboratory  and  hospital  stable,  erected  in  1899.  Both  buildings 
are  constructed  according  to  the  latest  ideas  as  regards  sanitation. 
Every  precaution  has  been  taken  in  the  arrangement  of  details  to 
prevent  the  spread  of  disease,  and  to  provide  for  effective  heating, 
lighting,  ventilation  and  disinfection. 

The  laboratory  building  contains  a  large  working  laboratory  for 
student  use,  and  several  small  private  laboratories  for  special  work. 
In  addition,  there  is  a  lecture  hall,  museum,  demonstration  room, 
photographing  room  and  work  shop.  The  hospital  stable  contains 
a  pharmacy,  operating  hall,  post-mortem  and  disinfecting  room, 
besides  a  section  for  poultry,  one  for  cats  and  dogs,  and  six  sec- 
tions, separated  from  each  other,  for  the  accommodation  of  horses, 
cattle,  sheep,  swine  and  other  domestic  animals. 

The  laboratory  equipment  consists  of  a  dissecting  Auzouz  model 
of  the  horse,  Auzoux  models  of  the  foot  and  the  legs,  showing  the 
anatomy  and  Itie  diseases  of  every  part.  There  are  skeletons  of 
the  horse,  cow,  sheep,  dog  and  pig,  and,  in  addition,  a  growing 
collection  of  anatomical  and  pathological  specimens.  The  lecture 
i*oom  is  provided  with  numerous  maps,  charts  and  diagrams,  which 
are  made  use  of  in  connection  with  lectures  and  demonstrations. 

The  laboratories  are  supplied  with  the  most  modern  high-power 
microscopes,  microtomes,  incubators  and  sterilizers,  for  the  use  of 
students  taking  the  work  in  bacteriology  and  parasitology. 

Botany. 

The  botanical  department  possesses  a  general  laboratory,  fur- 
nished with  tables  and  benches  for  microscopical  and  physiological 
work,  and  with  a  dark  closet  for  photographic  purposes.  There  are 
forty  compound  microscopes,  twenty-three  dissecting  microscopes, 
a  micro-pliotographic  and  landscape  camera  and  various  accessories ; 
also  microtomes,  paraffin  baths,  etc.,  for  histological  work;  a  large 
and  useful  collection  of  physiological  apparatus  for  the  study  of 
photo-synthesis,  respiration,  metabolism,  transpiration,  heliotro- 
pism,  geotropism,  hydrotropism,  galvanotropism,  chemotropism, 
and  other  irritable  phenomena  connected  with  plants;  a  set  of 
apparatus  for  the  study  of  the  mechanical  constituents  of  the  soil, 
and  for  experimental  work  in  soil  physics ;  a  large  and  unique  oat- 
lit  of  electrical  appliances  for  the  study  of  all  phenomena  related 
to  electricity  and  plant  growing ;  various  devices  for  the  study  of 
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mechanics  of  plant  structure ;  numerous  coqtrivances  to  determine 
the  power  exerted  by  living  plant  organisms ;  several  types  of  self- 
registering  auzanometers,  used  to  measure  the  rate  of  growth  of 
plants ;  self -registering  thermometers,  and  hygrometers  for  record- 
ing constant  changes  in  conditions. 

A  small  special  laboratory  for  graduate  students  is  equipped 
with  microscopes  and  other  apparatus  and  reagents  for  advanced 
work. 

Botanical  Lecture  Boom.  — The  botanical  lecture  room  adjoin- 
ing the  laboratory  is  adapted  for  general  work  in  morphology  and 
flower  analysis,  with  opportunity  to  use  dissecting  microscopes.. 
It  contains  a  movable  chart  system,  arranged  to  display  over  three 
thousand  figures  relating  to  the  structure  and  function  of  plants. 

Mathematics,  Physics  and  Engineering. 

Surveying,  —  The  department  possesses  a  considerable  number 
of  the  usual  surveying  instruments,  with  the  use  of  which  the  stu- 
dents are  required  to  become  familiar  by  performing  a  required 
amount  of  field  work.  Among  the  larger  instruments  are  two  plain 
compasses,  railroad  compass  with  telescope,  surveyor's  transit,  two 
engineer's  transits  with  vertical  arc  and  level,  solar  compass,  omni- 
meter  with  verniers  reading  to  ten  seconds,  adapted  to  geodetic 
work.  Queen  plane  table,  two  wye  levels,  dumpy  level,  builder's 
level,  sextant,  hand  level,  and  a  large  assortment  of  levelling  rods, 
flag  poles,  chains,  tapes,  etc.  For  draughting,  a  vernier  protractor, 
pantograph,  parallel  rule,  etc.,  are  available. 

Physics.  —  Among  the  apparatus  in  use  for  general  instruction 
in  general  physical  processes  may  be  found  a  set  of  United  States 
standard  weights  and  measures,  precision  balances,  spherometer, 
vernier  calipers,  etc. ;  in  mechanics,  apparatus  to  illustrate  the 
laws  of  falling  bodies,  systems  of  pulleys  and  levers,  motion  on  an 
incline  plane,  and  the  phenomena  connected  with  the  mechanics  of 
liquids  and  gases.  The  usual  apparatus  for  lecture  illustration  in 
heat,  light  and  sound  are  also  in  the  possession  of  the  department. 
In  electricity,  the  equipment  consists  of  apparatus  for  both  lecture 
illustration  and  laboratory  work,  among  which  may  be  enumerated 
a  full  set  of  Weston  ammeters  and  volt  meters,  a  Carhart-CIark 
standard  cell,  Mascart  quadrant  electrometer,  Siemens  electro- 
dynamometer,  a^  well  as  reflecting  galvanometers  and  Wheatsone 
bridges  for  ordinary  determinations  of  currents  and  resistance. 
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Military  Sciencb. 

Id  addition  to  a  lai*ge  campus,  suitable  for  battalion  drill,  the 
military  department  possesses  a  special  building  in  which  there  is  a 
drill  room  60  by  135  feet,  an  armory,  a  recitation  room,  an  office 
for  the  commandant,  and  a  field  gun  and  gallery  practice  room. 
The  building  also  has  a  large  bathroom  immediately  adjoining  the 
armory. 

In  a  plot  of  ground  north  of  the  college  building  there  is  a  rifle 
range,  marked  for  practice  at  distances  of  100  and  200  yards. 
The  range  is  furnished  with  a  revolving  target  suitably  protected 
by  earthworks.  The  national  government  supplies,  for  the  use  of 
the  department,  arms  and  equipments ;  the  Springfield  cadet  rifle 
and  two  breech-loading  rified  steel  guns,  calibre  3.2,  with  complete 
equipments  and  ammunition. 

The  State  supplies  instruments  for  the  college  band. 

Students  are  held  responsible  for  all  articles  of  public  property 
while  in  their  possession. 

The  CHAPEL-LiBRAJtY  Building. 

One  of  the  most  attractive  and  commodious  buildings  belonging 
to  the  college  is  the  chapel-library.  It  has  a  commanding  posi- 
tion, approximately  in  the  centre  of  the  group  of  buildings  adjoin- 
ing the  campus.  The  chapel  occupies  the  entire  second  story.  A 
large  room,  capable  of  seating  about  four  hundred,  is  used  for 
daily  prayers,  Sunday  services,  the  various  commencement  exer- 
cises, and  not  infrequently  for  lectures  or  social  gatherings.  The 
room  has  an  excellent  pipe  organ.  Two  adjoining  rooms  are  used 
for  small  religious  gatherings,  and  meetings  of  the  class  teachers 
and  of  the  faculty.  The  rooms  can  be  thrown  open  so  as  to 
become  a  part  of  the  main  audience  hall. 

The  entire  lower  story  is  given  over  to  the  library.  This  library 
is  available  for  reference  or  investigation,  and  is  open  daily, 
except  on  Sundays,  from  8  a.m.  to  5  p.m.  and  from  6.30  to  8.30 
P.M.  It  is  open  on  Sundays  from  10  a.m.  to  1  p.m.  The  volumes 
at  present  number  25,829.  The  library  contains  carefully  selected 
books  in  the  departments  of  agriculture,  horticulture,  botany, 
entomology  and  other  natural  sciences.  Sociology,  economics, 
history,  literature,  the  fine  arts  and  the  useful  arts  are  well  repre- 
sented. Constant  additions  will  be  made  to  secure  the  latest  and 
best  works  in  the  several  departments  of  learning. 
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Diking  Hall. 

A  colonial  diniDg  hall,  built  of  brick  and  equipped  with  all 
modern  conveniences,  was  completed  and  opened  February,  1903, 
for  the  accommodation  of  students.  A  committee  composed  of 
two  meiribers  of  the  faculty,  two  members  of  the  student  body, 
and  the  steward,  manages  the  affairs  of  the  dining  hail. 

The  hall  contains  a  number  of  suites  of  rooms  which  may  be 
secured  for  occupancy  by  young  women  attending  any  of  the 
departments  of  the  college. 

The  Heating,  Lighting  and  Power  Plant. 

This  plant  is  located  in  the  ravine,  near  the  chemical  laboratory. 
It  is  equipped  with  two  large  boilers,  an  engine  and  an  electric 
generator.  Here  steam  is  generated  which  heats  the  college  build- 
ings on  the  west  side  of  the  public  highway,  extending  from  the 
dining  hall  to  the  veterinary  laboratory.  Here  also  is  produced 
the  electricity  which  lights  all  the  buildings  and  the  grounds  of  the 
college.  Electric  power  is  also  generated  which  is  used  to  drive 
the  machinery  in  the  dairy  and  in  the  barn.  Connected  with  the 
plant  is  a  machine  shop  in  which  much  work  is  done  for  the  col- 
lege. The  plant  affords  opportunity  for  students  in  mechanical 
and  electrical  engineering  to  observe  the  modern  utilization  of 
steam  and  electricity. 

EXPENSES. 

Tuition.  —  Tuition  is  free  to  citizens  of  the  United  States. 
Citizens  of  Massachusetts,  however,  in  accordance  with  an  act  of 
the  Legislature,  must  make  application  to  the  Senator  of  the  dis- 
trict in  which  they  live  for  a  free  scholarship  that  covers  the 
charge  for  tuition.  Blank  forms  for  such  application  may  be 
obtained  from  the  president  of  the  college. 

Rooms,  —  It  is  expected  that  students  will  occupy  rooms  in  the 
college  dormitories,  unless  excused  to  room  elsewhere.  For  the 
information  of  those  desiring  to  carpet  their  rooms,  the  following 
measurements  are  given :  in  the  south  dormitory  the  study  rooms 
are  about  fifteen  by  fourteen  feet,  with  a  recess  seven  feet  four 
inches  by  three  feet ;  and  the  bedrooms  are  eleven  feet  two  inches 
by  eight  feet  ^ve  inches.  In  the  noilh  dormitory  the  corner  rooms 
are  fourteen  by  fifteen  feet,  and  the  annexed  bedrooms  eight  by 
ten  feet.     The  inside  rooms  are  thirteen  and  one-half  by  fourteen 
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and  one-half  feet,  and  the  bedrooms  eight  by  eight  feet.  All  rooms 
are  unfamished.  Mr.  Thomas  Canavan  has  the  general  superin- 
tendence of  the  dormitories,  and  all  correspondence  relative  to  the 
engaging  of  rooms  should  be  with  him. 

Board. — Board  at  the  new  dining  hall  has  been  $3.25  per 
week ;  in  private  families,  $4  to  $5. 

Incidental  Expenses.  —  The  military  suit  must  be  obtained  imme- 
diately upon  entering  college,  and  used  in  the  drill  exercises  pre- 
scribed. The  following  fees,  to  be  paid  in  advance,  are  applied 
towards  the  maintenance  of  the  several  laboratories:  chemical, 
$15  per  semester  used;  zoological,  $2  per  semester  used  sopho- 
more year,  other  classes  $4  per  semester ;  entomological,  $3  per 
semester  used.  The  fee  for  use  of  the  botanical  laboratory  for 
one  period  of  two  hours  during  each  week  is  $1  per  semester; 
other  periods  will  be  charged  for  proportionally.  Some  expense 
is  also  incurred  for  text-books.  In  exceptional  cases  incidental 
expenses  necessitate  additional  charges. 

Room  rent,  in  advance, (15  00  f45  00 

Board,  13.25  to  f  4  per  week 117  00  144  00 

Fuel : 12  00  12  00 

Washing,  30  to  60  cents  a  week 1100  22  00 

Military  suit 12  50  20  00 

Lights 12  00  12  00 

Miscellaneous,       .                41  00  45  00 


f 220  50    $300  00 

In  addition  to  the  above  expenses,  $120  tuition  is  charged  to 
foreigners. 


SCHOLARSHIPS. 

Established  by  Private  Individuals. 

Mary  Robinson  Fund  of  one  thousand  dollars,  the  bequest  of 
Miss  Mary  Robinson  of  Medfield. 

Whiting  Street  Fund  of  one  thousand  dollars,  the  bequest  of 
Whiting  Street,  Esq.,  of  Northampton. 

Henry  Oassett  Fund  of  one  thousand  dollars,  the  bequest  of 
Henry  Gassett,  Esq.,  of  North  Weymouth. 

The  income  of  the  above  funds  is  assigned  by  the  faculty  to 
worthy  students  requiring  aid. 
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Congressional  Scholarships. 

The  trastees  voted  in  January,  1878,  to  establish  one  free  schol- 
arship for  each  of  the  congressional  districts  of  the  State.  Appli- 
cation for  such  scholarships  should  be  made  to  the  representative 
from  the  district  to  which  the  applicant  belongs.  The  selection 
for  these  scholarships  will  be  determined  as  each  member  of  Con- 
gress may  prefer ;  but,  where  several  applications  are  sent  in  from 
the  same  district,  a  competitive  examination  would  seem  to  be 
desirable.  Applicants  should  be  good  scholars,  of  vigorous  con- 
stitution, and  should  enter  college  with  the  intention  of  remaining 
through  the  course. 

State  Scholarships. 

The  Legislature  of  1883  passed  the  following  resolve  in  favor  of 
the  Massachusetts  Agricultural  College  :  — 

Besolved,  That  there  shall  be  paid  annually,  for  the  term  ot  four 
years,  from  the  treasury  of  the  Commonwealth  to  the  treasurer  of  the 
Massachusetts  Agricultural  College,  the  sum  of  ten  thousand  dollars,  to 
enable  the  trustees  of  said  college  to  provide  for  the  students  of  said 
institution  the  theoretical  and  practical  education  required  by  its  charter 
and  the  law  of  the  United  States  relating  thereto. 

Besolved,  That  annually  for  the  term  of  four  years  eighty  free 
scholarships  be  and  hereby  are  established  at  the  Massachusetts  Agri- 
cultural College,  the  same  to  be  given  by  appointmeut  to  persons  in 
this  Commonwealth,  after  a  competitive  examination,  under  rules  pre- 
scribed by  the  president  of  the  college,  at  such  time  and  place  as  the 
senator  then  in  office  from  each  district  shall  designate;  and  the  said 
scholarships  shall  be  assigned  equally  to  each  senatorial  district.  But, 
if  there  shall  be  less  than  two  successful  applicants  for  scholarships 
from  any  senatorial  district,  such  scholarships  may  be  distributed  by 
the  president  of  the  college  equally  among  the  other  districts,  as  nearly 
as  possible ;  but  no  applicant  shall  be  entitled  to  a  scholarship  unless 
he  shall  pass  an  examination  in  accordance  with  the  rules  to  be  estab- 
lished as  hereinbefore  provided. 

The  Legislature  of  1886  passed  the  following  resolve,  making 
perpetual  the  scholarships  established :  — 

Besolved,  That  annually  the  scholarships  established  by  chapter  forty- 
six  of  the  resolves  of  the  year  eighteen  hundred  and  eighty-three  be 
given  and  continued  in  accordance  with  the  provisions  of  said  chapter. 

In  accordance  with  these  resolves,  any  one  desiring  admission 
to  the  college  can  apply  to  the  senator  from  his  district  for  a 
scholarship.  Blank  forms  of  application  will  be  furnished  by  the 
president. 
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THE   LABOR  FUND. 

The  object  of  this  fund  is  to  assist  those  students  who  are 
dependent  either  wholly  or  in  part  on  their  own  exertions,  by  fur- 
nishing them  work  in  the  several  departments  of  the  college.  The 
greatest  opportunity  for  such  work  is  found  in  the  agricultural 
and  horticultural  departments.  Application  should  be  made  to 
Profs.  William  P.  Bi'ooks  and  Frank  A.  Waugh,  respectively  in 
charge  of  said  departments.  Students  desiring  to  avail  themselves 
of  its  benefits  must  bring  a  certificate  signed  by  one  of  the  select- 
men of  the  town  in  which  they  are  resident,  certifying  to  the  fact 
that  they  require  aid. 

PRIZES. 

BuRNHAM  Rhetorical  Prizes. 

These  prizes  are  awarded  for  excellence  in  declamation,  and  are 
open  to  competition,  under  certain  restrictions,  to  members  of  the 
sophomore  and  freshman  classes. 

/  Flint  Prizes. 

Mr.  Charles  L.  Flint  of  the  class  of  1881  established  two  prizes, 
one  of  thirty  dollars  and  another  of  twenty  dollars,  to  be  awarded, 
at  an  appointed  time  during  commencement  week,  to  the  two  mem- 
bers of  the  junior  class  who  may  produce  the  best  orations.  Ex- 
cellence in  both  composition  and  delivery  is  considered  in  making 
the  award. 

Notwithstanding  the  death  of  Mr.  Flint,  in  June,  these  prizes 
will  be  continued  under  the  name  of  the  Flint  prizes. 

Grinnell  Agricultural  Prizes. 

Hon.  William  Claflin  of  Boston  has  given  the  sum  of  one  thou- 
sand dollars  for  the  endowment  of  a  first  and  second  prize,  to  be 
called  the  Grinnell  agricultural  prizes,  in  honor  of  Greorge  B. 
Grinnell,  Esq.,  of  New  York.  These  two  prizes  are  to  be  paid  in 
cash  to  those  two  members  of  the  graduating  class  who  may  pass 
the  best  written  and  oral  examination  in  theoretical  and  practical 
agriculture. 

Hills  Botanical  Prizes. 

The  Hills  prizes  of  thirty-five  dollars,  given  by  the  late  Henry 
F.  Hills  of  Amherst,  will  this  year  be  awarded  to  members  of  the 
senior  class  as  follows:  fifteen  dollars  for  the  best  general  her- 
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barium ;  ten  dollars  for  the  best  collection  of  Massachusetts 
trees  and  shrubs ;  and  ten  dollars  for  the  best  collection  of  Massa- 
chusetts woods. 

Winter  Course  Prizes. 

The  dairy  prizes,  given  by  the  Massachusetts  Society  for  Pro- 
moting Agriculture,  to  members  of  the  short  winter  course.  Two 
sets  of  prizes  are  offered :  the  first  set  consists  of  three  prizes  of 
fifty,  thirty  and  twenty  dollars,  respectively,  given  for  general 
excellence  in  all  branches  of  the  course  as  offered ;  the  second  set 
consists  of  three  prizes  of  twenty-five,  fifteen  and  ten  dollars, 
respectively,  for  excellence  in  the  making  of  butter. 

Award  of  Prizes,  1904. 

OrinneU  Agricultural  Prizes  (Senior). — First  prize,  Arthur 
Witter  Gilbert ;  second  prize,  Sidney  Burritt  Haskell. 

Hills  Botanical  Prizes  (Senior),  —  First  and  second  prizes, 
Ernest  Adna  Back. 

Flint  Oratorical  Prizes  (Junior) .  —  First  prize,  George  Howard 
Allen ;  second  prize,  Albert  Davis  Taylor. 

Burnham  Essay  Prizes  (Sophomore). — First  prize,  Arthur 
Alphonse  Racicot,  Jr. ;  second  prize,  Edwin  Hobart  Scott ;  third 
prize,  Frank  Augustus  Ferren. 

Burnham  Declamation  Prizes  (Freshman) .  —  First  prize, 
Charles  Arthur  Allenham  Rice ;  second  prize,  George  Whitney 
Searle. 

Military  Honors  (Senior) .  —  The  following  cadets  were  reported 
to  the  Adjutant-General,  U.  S.  A.,  and  to  the  Adjutant-General 
of  Massachusetts,  as  having  shown  special  aptitude  for  military 
service:  Fayette  D.  Couden,  Howard  M.  White,  Clarence  H. 
Grifi9n. 

Winter  Course  in  Dairy  Farming.  —  Massachusetts  Society  for 
Promoting  Agriculture:  for  general  excellence,  first  prize,  $50, 
Charles  H.  Thayer;  second  prize,  $30,  Gordon  Runkle;  third 
prize,  $20,  Fred  S.  Farwell. 

Massachusetts  Society  for  Promoting  Agriculture:  for  highest 
scoring  tub  butter,  first  prize,  $25,  Chester  D.  Abbott;  second 
prize,  $15,  Albert  W.  Mead ;  third  prize,  $10,  Alvah  G.  Eldridge. 

Massachusetts  Society  for  Promoting  Agriculture :  for  excel- 
lence in  stock  judging,  first  prize,  $10,  Fred  M.  Pick;  second 
prize,  $7.50,  Gordon  Runkle;  third  prize,  $5,  Homer  G.  Phillips; 
fourth  prize,  $2.50,  Chester  L.  Sbaw. 

The  Vermont  Farm  Machine  Company  of  Bellows  Falls,  Vt. : 


74  AGRICULTURAL  COLLEGE.    [Jan.  1905. 

for  highest  sooriog  print  batter,  first  prize,  $15 ;  Albert  W.  Mead ; 
second  prize,  $10,  Alvah  6.  Eldridge. 

Special  prize,  oflfered  by  W.  H.  Bowker  of  Boston,  for  best 
knowledge  of  the  use  of  fertilizers  on  the  farm,  one-half  ton  Stock- 
bridge  fertilizer,  Gordon  Rankle. 

Special  prize,  given  by  B.  von  Herff  of  New  York,  for  best 
knowledge  of  the  ase  of  fertilizers  on  grass  lands,  one  ton  kainite, 
Gordon  Rankle. 


RELIGIOUS   SERVICES. 

Chapel  services  are  held  every  week  day  at  8  a.m.  Further 
opportunities  for  moral  and  religious  culture  are  afforded  by  Bible 
classes  taught  by  one  of  the  professors  and  other  teachers  for  an 
hour  every  Sunday  afternoon,  and  by  a  religious  meeting  Thurs- 
day evening  under  the  auspices  of  the  College  Young  Men's 
Christian  Association. 


LOCATION. 


Amherst  is  on  the  New  London  Northern  Railroad,  connecting 
at  Palmer  with  the  Boston  &  Albany  Railroad,  and  at  Millers 
Falls  with  the  Fitchburg  Railroad.  It  is  also  on  the  Central 
Massachusetts  Railroad,  connecting  at  Northampton  with  the 
Connecticut  River  Railroad  and  with  the  New  Haven  &  North- 
ampton Railroad. 

The  college  buildings  are  on  a  healthful  site,  commanding  one 
of  the  finest  views  in  New  England.  The  large  farm  of  four  hun- 
dred acres,  with  its  varied  surface  and  native  forests,  gives  the 
student  the  freedom  and  quiet  of  a  country  home. 


REPORTS. 


TEEASUEER'S  REPOET. 


Receipts  and  Expenditurbs  for  Year,  Jan.  1  to  Dec.  21,  1904. 

Receipts. 

State  Treasurer,  Morrill  fund, 

Endowment  fund,    . 

Maintenance  appropriation, 

Instruction  appropriation. 

Scholarship  appropriation, 

Labor  appropriation, 

Special  for  deficit  in  coal  in  1903, 

Heating  and  lighting  maintenance 

Dining-hall  maintenance. 
Labor  ftind,     .... 
Library  fund.  .                .    #   . 
Bumham  emergency  fund,    . 
Botanical  laboratory*. 
Chemical  laboratory, 
Entomological  laboratory, 
Veterinary  laboratory,  appropria- 
tion     $500  00 

Cash 16  76 


Zoological  laboratory,    . 
Landscape  gardening  tax. 
Term  bill,       ... 
Heating  and  lighting,    . 
Agricultural  department, 
Farm,      .... 
Horticultural  department, 
Expense, 

Tools  and  implements,  . 
Furniture, 


$16,666  66 

10,127  12 

5,000  00 

11,760  00 

13,750  00 

5,000  00 

3,500  00 

375  00 

375  00 

19  29 

641  10 

KO  00 

117  00 

652  14 

58  23 

515  75 

102  50 

64  60 

4,066  49 

2,060  72 

875  45 

6,730  12 

4,881  12 

880  68 

1  01 

8  00 


$88,351  88 


Labor  fund,    . 
Library,  . 

Botanical  laboratory. 
Chemical  laboratory. 


Expenditures. 


AmourU  carried  forward. 


$4,966  97 

3,108  08 

137  74 

185  63 

?8,387  42 
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Ammtnt  brought  forward. 

Entomological  laboratory, 

Veterinary  laboratory,  . 

Zoological  laboratory,    . 

Landscape  gardening,   . 

Bumhani  emergency  ftmd, 

Salary,    .... 

Extra  instruction,  . 

Term  bill, 

Adyerti8ing.   .        .        . 

Heating  and  lighting,    . 

Agricultural  department, 

Farm,     .... 

Horticultural  department. 

Expense, 

Insurance, 

Tools  and  implements,  . 

Furniture, 

Dining  hall,  1908,  . 

Dining  hall,  1904,  . 

Total  expenditures. 

Total  receipts. 


$256  49 


Excess  of  expenditures  over  receipts, 

Cash  Account 

Dr, 

Cash  on  hand  Jan.  1, 1904, $6,754  70 


(8387  42 


111  49 

1,156  93 

284  61 

28  90 

125  00 

80,910  48 

185  00 

1.872  89 

450  20 

8,080  22 

1,913  68 

10^1  45 

8,487  44 

8,850  26 

15  00 

7  75 

235  97 

3,774  16 

3,669  52 

$88,608  37 
88,351  88 

■      • 

Cr. 

Cash  on  hand  and  in  local  bank  Dec.  21, 1904, 
Deposit  with  Flampden  Trust  Company, 
Excess  of  expenditures  over  receipts,  . 


14,698  21 

1,800  00 

256  49 


$6,754  70 


College  farm, 
Pelham  quarry. 
Bangs  place,  . 
Clark  place,    . 


Inventory — heal  estate. 

Land  (Estimated  Value). 

$37,000  00 

500  00 

2,350  00 

4,500  00 


$44,350  00 


Drill  hall. 
Powder  house, 
Gun  shed, 


Buildings  {Estitnaled  Value). 

$5,000  00 

75  00 

1,500  00 


Amounts  carried  forward^ 


$6,575  00     $44,350  00 
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Amounts  brought  forward,     .  '     .  #6,575  00     $44,350  00 

Stone  chapel, 80,000  00 

Soath  dormitory 35,000  00 

North  dormitory 25,000  00 

Chemical  laboratory, 8,000  00 

Entomological  laboratory,     ....  3,000  00 

Veterinary  laboratory  and  stable,  22,500  00 

Farmhouse, 2,000  00 

Horse  bam, 5,000  00 

Farm  bam  and  dairy  school,                 .  33,000  00 

Graves  house  and  bam,         ....  1,500  00 

Boarding  house, 1,000  00 

Dining  hall 35,000  00 

Botanic  museum. 5,500  00 

Botanic  bam 2«500  00 

Tool  house; 2,000  00 

Durfee  plant  house  and  fixtures,   .        .  13,000  00 
Small  plant  house,  with   vegetable  cellar 

and  cold  grapery,                               .  4,700  00 

President's  house, 6,500  00 

Dwelling  houses  purchased  with  farm,         .  5,000  00 


246,776  00 

f29 1,125  00 

Equipment. 

Botanical  department, (4,310  00 

Horticultural  department. 

1               i 

14.113  89 

Farm,      .... 

1 

17.912  5S 

Chemical  laboratory, 

1 

1,775  00 

Botanical  laboratory. 

1 

2,866  53 

Entomological  laboratory,     . 

1 

15,425  00 

Zoological  laboratory,    . 

1 

3,286  00 

Zoological  museum. 

1 

6,103  00 

Veterinary  laboratory,  . 

6,004  46 

Physics  and  mathematics. 

1 

3,848  60 

Agricultural  department. 

1 

3,500  00 

Agricultural  laboratory. 

1 

1.300  00 

• 

Library,  .... 

9 

25,973  00 

Fire  apparatus. 

1 

400  00 

Band 

■ 

350  00 

Furniture, 

■ 

1,400  00 

Text-books,     . 

■ 

300  00 

Tools,  lumber  and  supplies,  . 

252  00 

Heating  and  lighting,     .        • 

53,423  00 

Dining  hall, 

1 

5,000  00 

1167,543  06 
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Balance  Sheet  Dec.  21,  1904. 

Assets. 

Real  estate f  291,125  00 

Equipment 167,648  06 


Quick  Assets, 


Bills  receivable :  — 
Farm, 

Horticulture,    . 
Heating  and  lighting, 
Rents  and  text-books, 
Laboratoiy  fees, 
Dining  hall,     . 
Mary  Robinson  fund, 
Whiting  Street  fund. 


Notes, 

Cash  on  hand  and  in  local  bank, 
Hampden  Trust  Company,     . 


1245  84 
497  93 
846  06 
813  15 
478  00 
534  50 
36  76 
5  24 


Liabilities. 


Bills  payable :  — 
Farm, 

Horticulture,   . 
Expense, . 

Heating  and  lighting. 
Library,  . 
Furniture, 
Laboratories,  . 
Due  Gassett  scholarship, 
Due  Grinnell  prize, 
Due  Hills  fund, 
Due  Bumham  emergency, 
Due  labor  fund. 
Due  individual  labor, 
Due  veterinary  laboratory, 

Bumham  emergency  fund,    . 


tl,401  54 

392  66 

74  09 

846  65 

221  25 

49  75 

17  11 

22  00 

66  24 

462  43 

135  56 

371  01 

349  72 

154  82 


$458,668  06 


t3,457  48 

72  00 

4,698  21 

1,800  00 


10,027  69 


^68,695  75 


(4,564  83 
3,000  00 


7,564  S3 


Balance *.        .        .        .   |461,1S0  92 
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Investment. 

Endowment  Fund. 

United  States  grant 1^19*000  00 

Commonwealth  grant, 142,000  00 

1361,000  00 

This  fond  is  in  the  hands  of  the  State  Treasurer,  and  the  Agricultural 
College  receives  two-thirds  of  the  income  from  the  same  (for  amount  of 
income,  see  college  receipts) . 

Individual  Labor  Fund, 

Two  bonds  American  Telephone  and  Tele- 
graph 4s, f  2.000  00 

One  bond  New  York  Central  debenture  4s,  1,000  00 

Hampden  Trust  Company,     ....  1,500  00 

Cash 600  00 

$6,000  CO 

Hills  Fund. 

Northampton  Institution  for  Savings,   .        .  $2480  00 

One  bond  American  Telephone  and  Tele- 
graph 48, 1,000  00 

Three  American  Telephone  notes,  5  per  cent,  3,000  00 

One  bond  New  York  Central  debenture  4s,  1,000  00 

One  bond  New  York  Central  &  Lake  Shore 

34s 1,C00  00 

Boston  &  Albany  Railroad  stock,  .  862  00 

{8^542  00 

Bumham  Emergency  Fund. 

Northampton  Institution  for  Savings,   .  12,000  00 

Massachusetts  Agricultural  College  note,    .  3,000  00 

{6,000  00 

(For  amount  of  income,  see  college  receipts.) 

Mary  Robinson  Fund. 

Northampton  Institution  for  Savings,    .  f^^O  00 

Boston  &  Albany  Railroad  stock,  ...  38  00 

1868  00 

Whiling  Street  Fund. 

One  bond  New  York  Central  debetiture  4s,         $1,000  00 
Amherst  Savings  Bank,         ....  260  00 

11,260  00 

Oassetl  Scholarship  Fund. 
One  bond  New  York  Central  debenture  4s,        .        .        .       ^IfiOO  00 
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Orinnell  Prize  Fund, 

Ten  shares  New  York  Central  &  Hudson  River  Railroad 
stock, tl,000  00 


M<i8S<ichu8eUs  Agricultural  College. 

One  share  New  York  Central  &  Hudson  River  Railroad 
stock, 


tlOO  00 


Library  Fund, 
Amherst  Savings  Bank,         .... 

(For  amount  of  income,  see  college  receipts.) 


#10,546  12 


Investment  Cash  Account. 

FUND. 

Receipts, 

Hampden  Trust  Company,  individual  labor 
fund, 

Northampton  Institution  for  Sav- 
ings, Hills  ftmd, ....  |4,000  00 

Agawam    National    Bank,    Hills 
fund, 2,000  00 


Amherst  Savings  Bank,  Whiting  Street  fund, 
Amherst  Savings  Bank,  Gassett  scholarship 

fund, 

Coupons  American  Telephone  notes,     . 

(Toward  payment  in  premium  of  same.) 
Cash,  individual  labor  fund,  .... 


Expenditures. 

Two  bonds,  individual  labor  fund. 

One  bond,  individual  labor  fund, 

One  bond,  Hills  fund,     . 

Two  notes,  Hills  fund,   . 

One  bond,  Hills  fund,     . 

One  bond.  Hills  fund,     . 

One  bond.  Whiting  Street  fund, 

One  bond,  Gassett  scholarship  fund. 


Excess  of  receipts  over  expenditures, 


td,000  00 


6,000  00 

1,000  00 

1.000  00 

76  00 

600  00 

fll,676  00 

tl.869  00 

997  61 

969  67 

3,113  76 

1,010  08 

906  76 

988  36 

988  86 

10.836  58 

$739  42 
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INCOME. 

Eeceipts. 


Indiyidnal  labor  fund.    . 

Hills  fund,  .        . 

Mary  Robinson  fund, 

Whiting  Street  fund, 

Gassett  scholarship  fund, 

Grinnell  prize, 

Massachusetts  Agricultural  College, 


1103  80 
363  43 
34  07 
45  20 
40  00 
50  00 
6  00 


E^enditures, 

Individual  labor  fhnd,    . 

$16  25 

Hills  fund,      . 

106  16 

Mary  Robinson  fund. 

91  20 

Whiting  Street  fund,      . 

^ 

71'  64 

Gassett  scholarship  fund. 

66  16 

Grinnell  prize. 

• 

55  00 

f 641  50 


406  41 


Excess  of  receipts  oyer  expenditures, 


$235  09 


This  is  to  certify  that  I  have  examined  the  accoants  of  George  F.  Mills, 
treasurer  of  Massachusetts  Agrionltaral  College,  for  the  year  ending  Deo.  21, 
1904.  All  bonds  and  investments  are  as  represented  in  the  report.  All  dis- 
bnrsements  are  properly  vouched  for,  and  all  cash  balances  are  found  to  be 
correct. 

CHARLES  A.  GLEASON, 

Atiditor, 
Amhxrst,  Dec.  23, 1904. 
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GIFTS. 


From  W.  II.  Bowker  (M.  A.  C,  71),  Boston,  one-half  ton  high- 
grade  Stockbridge  fertilizer,  for  prize  in  dairy  school. 

Massachusetts  Society  for  Promoting  Agriculture,  Bos- 
ton, one  hundred  and  seventy-five  dollars  in  prizes  for 
dairy  school. 

B.  YON  Herff,  New  York,  one  ton  kainite,  for  prize  in 
dairy  school.  # 

Vermont  Farm  Machine  Company,  Bellows  Falls,  Vt., 
twenty-five  dollars  in  prizes  for  dairy  school. 

National  Milk  Sugar  Company,  New  York,  four  hundred 
pounds  milk  albumen. 

Chilean  Nitrate  Works,  New  York,  four  thousand  pounds 
nitrate  of  soda. 

S.  M.  Barnard  Company,  Forestville,  Conn.,  two  stanchions. 

Cyphers  Incubator  Company,  Buffalo,  N.  Y.,  one  gallon 
napcreol. 

Stoddard  Manufacturing  Company,  Rutland,  Vt.,  one  gal- 
lon turbine  separator  oil. 

Mt.  Tom  Sulphite  Pulp  Company,  Mt.  Tom,  seventy 
pounds  wood  pulp. 

J.  A.  Bennett  &  Son,  Gouvemeur,  N.  Y.,  one  incubator, 
one  brooder. 

Joseph  Breck  &  Sons,  Boston,  one  incubator,  one  brooder. 

M.  Campbell  Fanning  Mill  Company,  Detroit,  Mich.,  one 
incubator,  one  brooder. 

John  R.  Clisby,  Areola,  III.,  eight  ears  seed  corn. 

Edmund  Mortimer  &  Co.,  New  York,  one  ton  Peruvian 


guano. 


Chemical  Works,  late  H.  &  E.  Albert,  London,  Eng.,  two 
tons  basic  slag. 

Wesson  Stanchion  Company,  Cuba,  N.  Y.,  two  stanchions. 

W.  T.  Snow,  Westfield,  fifty  pounds  bone  charcoal. 

Seed  Laboratory,  United  States  Department  of  Agri- 
culture, Washington,  D.  C,  two  sets  of  seeds  in  vials. 
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From  German  Kali  Works,  New  York,  thirty-five  hundred  poands 
potash- magnesia  sulfate ;  twenty-five  hundred  pounds  high- 
grade  sulfate ;  five  thousand  pounds  muriate ;  one  hundred 
pounds  silicate ;  two  hundred  and  twenty-four  pounds  car- 
bonate ;  five  hundred  pounds  kainite. 

Peter  Henderson  &  Co.,  New  York,  twenty-six  varieties 
of  grass  seed,  seven  of  clover,  seven  of  oats,  four  of 
barley,  one  of  rye. 

D.  H.  BuRRiLL  &  Co.,  Little  Falls,  N.  Y.,  paint,  varnish 
an.d  transfers  for  eight  testers. 

C.  S.  Plumb  (M.  A.  C,  '82),  Columbus,  O.,  herbarium 
containing  one  thousand  species  native  American  plants. 

Wallace  R.  Pierson  (M.  A.  C,  'Ql),  Cromwell,  Conn., 
one  hundred  and  sixty  rose  plants. 

Mrs.  Annie  Trumbull  Slosson,  New  York,  collection  of 
Florida  Hemiptera. 

R.  A.  CooLEY  (M.  A.  C,  '95),  Bozeman,  Montana,  J.  R. 
DE  LA  Torre  Bueno,  New  York,  and  others,  insects. 

Mrs.  Charles  L.  Flint,  Brookline,  collection  of  zoological 
specimens,  minerals  and  curios. 

Esther  C.  Cushman  (M.  A.  C,  '05),  Amherst,  partridge. 

Harold  E.  Hodgkiss  (M.  A.  C,  '02),  Wilkinsonville, 
horned  toad. 

Loans. 

From  Empire  Cream  Separator  Company,  Bloomfield,  N.  J.,  two 
separators. 

P.  M.  Sharples,  West  Chester,  Pa.,  three  separators. 

National  DAraY  Machine  Company,  Newark,  N.  J.,  one 
separator  and  stand. 

Vermont  Farm  Machine  Company,  Bellows  Falls,  Vt.,  five 
separators,  one  tester. 

De  Laval  Separator  Company,  New  York,  six  separators. 

Des  Moines  Incubator  Company,  Des  Moines,  la.,  one 
incubator,  one  brooder. 

Humphrey  &  Sons,  Joliet,  111.,  one  brooder. 

Stoddard  Manufacturing  Company,  Rutland,  Vt.,  com- 
bined churn  and  butter- worker,  pasteurizer. 
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FARM  REPORT. 


During  the  past  year  a  change  has  been  made  in  the  manage- 
ment of  the  college  farm.     Mr.  E.  A.  Jones,  who  had  faithfully 
discharged  the  duties  of  farm  superintendent  for  ten  yeai3,  sent 
in  his  resignation  in  March,  to  take  effect  on  the  first  of  May. 
His  place  was  taken  on  this  date  by  E.  H.  Forristall,  M.S.,  of 
the  New  Hampshire  Agricultural  College,  who  at  one  time  suc- 
cessfully superintended  the  college  farm  of  that  institution,  and 
later  accepted  and  filled  the  position  of  superintendent  on  one  of 
the  farms  managed  for  the  production  of  high-grade  milk  by  the 
Walker-Gordon  Company.     Mr.  Forristall  has  taken  hold  of  the 
work  of  his  position  with  much  enthusiasm.     It  would  be  mani- 
festly unfair  to  judge  his  work  on  the  basis  of  the  results  obtained 
during  the  past  season,  for  he  had  not  the  advantage  of  beginning 
as  early  as  would  have  been  desirable,  and  the  season,  like  those 
ol  the  two  previous  years,  has  been  highly  unfavorable  to  success 
with  some  of  our  most  important  crops.     The  excessive  rainfall 
during  the  period  from  about  the  1st  of  April  to  the  7th  of  June, 
and  the  abnormally  low  summer  temperatures,  are  conditions  re- 
sponsible for  the  partial  failure  of  all  crops  requiring  a  long  and 
warm  season.     The  effects  of  the  seasonal  peculiarities  referred  to 
were  greatly  aggravated  by  the  fact  that  the  first  killing  frost  came 
fully  three  weeks  earlier  than  is  usual  in  this  section  (September 
22).     The  corn  crop,  which,  on  account  of  the  excessive  wetness 
of  many  of  our  fields,  was  not  all  planted  until  after  the  middle 
of  June,  was  seriously  injured  by  this  early  freeze.     The  crops  of 
the  year  which  have  given  best  returns  are  hay,  roots  and  celery. 
All  of  these  gave  results  better  than  average,  both  as  regards 
quantity  and  quality.     The  nature  of  the  farm  operations  and  the 
financial  results  with  the  several  crops  are  shown  in  the  following 
table :  — 
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The  System  followed  in  the  Use  of  Manures  and  Fertiltzers. 

The  manures  and  fertilizers  used  for  the  several  ci'ops  of  the 
year  are  shown  in  the  table  on  the  following  page.  It  is  our  prac- 
tice to  haul  manure  from  the  pits  in  which  it  accumulates  at  frequent 
intervals,  and,  as  a  rule,  it  is  spread  when  hauled.  Much  of  the 
manure  used  accordingly  lies  upon  the  surface  several  months. 
On  old  land  it  is  plowed  under  in  spring.  If  applied  to  sod  land, 
which  has  been  fall  plowed,  the  manure  is  worked  into  the  groand 
with  a  disc  harrow  in  spring.  The  fertilizers  used  for  the  several 
hoed  crops  are  for  the  most  part  spread  broadcast  after  the  field 
is  plowed,  and  harrowed  in,  although  it  is  our  practice  to  use  a 
moderate  amount  of  nitrate  of  soda  together  with  a  little  acid 
phosphate  and  potash  in  the  drill.  The  potato  crop  is  in  some 
respects  an  exception.  We  find  that  with  this  better  resalts  are 
obtained  if  a  lai^er  proportion  of  the  fertilizer  is  applied  in  the 
drill;  and,  as  a  rule,  about  two-thirds  of  the  total  amount  is  so 
applied.  The  fertilizers  used  on  grass  lands  are  applied  in  mid- 
spring  by  the  use  of  the  Stevens  broadcast  fertilizer  distributer. 
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Experiments  in  the  Use  of  Manures  and  Fertilizers. 

A.     Method  cf  Application  of  Barnyard  Manure, 

On  the  grounds  of  the  experiment  station  we  have  for  a  namber 
of  years  been  comparing  two  systems  of  handling  manares; 
namely,  spreading  the  fresh  manure  upon  the  surface  of  the 
ground  during  the  late  fall  and  winter  months,  in  comparison  with 
the  system  of  putting  the  fresh  manure  as  made  during  the  winter 
into  large  heaps,  from  which  it  is  taken  in  the  spring  when  the 
land  is  ready  to  plow.  The  manure  in  both  cases  is  plowed  in, 
but  that  spread  in  winter  lies  on  the  surface  a  variable  time,  from 
an  extreme  period  of  five  months  to  a  few  weeks  only.  The  field 
in  the  experiment  station  grounds  where  these  two  systems  are 
under  comparison  is  one  with  a  considerable  slope.  It  seemed 
desirable  to  compare  these  same  methods  upon  level  land,  and  a 
field  suited  to  that  purpose  was  found  on  the  grounds  of  the  college 
farm.  Two  plots  of  one  acre  each  were  laid  out  in  the  autumn  of 
1901.  The  crops  of  the  two  following  seasons  were  corn,  and  for 
both  years  the  yield  of  corn  on  the  winter-spread  manure  was 
slightly  greater  than  on  that  spread  in  the  spring.  The  crop  dur- 
ing the  past  season  also  was  corn  for  the  silo.  The  yield  on  the 
acre  on  which  the  manure  was  spi*ead  in  winter  was  43,855  pounds  : 
on  the  acre  on  which  it  was  spread  in  the  spring,  27,240  pounds. 
The  advantage  appears  to  be  largely  in  favor  of  winter  spreading ; 
but,  although  it  is  impossible  to  point  to  any  accidental  variation 
in  conditions  on  the  two  plots,  it  seems  difficult  to  believe  that  the 
difference  in  the  time  of  spreading  the  manure  should  be  respon- 
sible for  so  great  a  difference  in  the  crops. 

B.     Exj^eriment  in  the  Use  of  Fertilizers  on  Permaneiil  Mowings, 

On  different  portions  of  the  college  campus,  which  is  kept  per- 
manently in  grass,  we  have  laid  out  a  considerable  number  of  plots 
to  which  various  combinations  and  amounts  of  fertilizers  have  been 
applied.  Nitrate  of  soda  is  used  alone  on  a  few  plots,  a  potash 
salt  and  basic  slag  on  a  number  of  others,  a  potash  salt  and  basic 
slag  and  varying  quantities  of  nitrate  of  soda  on  still  others.  The 
continuous  use  of  nitrate  of  soda  alone  has  produced  a  fair  crop  of 
hay,  which  consists  exclusively  of  grasses.  In  a  half-acre  plot, 
to  which  nitrate  of  soda  alone  has  been  applied  since  1899,  there 
is  at  present  scarcely  a  single  clover  plant.  On  an  adjoining  plot, 
with  soil  of  precisely  the  same  character,  to  which  at  first  potash 
alone  was  applied,  and  to  which  for  the  past  two  years  muriate  of 
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potash  and  basic  slag  have  been  applied,  clovers  predominate.'  On 
those  plots  to  which  a  potash  salt  and  basic  slag  together  with 
nitrate  of  soda  is  applied,  there  is  a  considerable  proportion  of 
clover,  and  the  crops  have  been  very  satisfactory.  Daring  the 
past  season  the.  usual  rate  of  application  has  been :  muriate  or 
high-grade  sulfate  of  potash,  1 50  pounds ;  basic  slag,  500  pounds, 
per  acre ;  and  with  these  amounts  of  potash  and  slag  we  have  used 
nitrate  of  soda  on  different  plots  in  quantities  ranging  from  150  to 
250  pounds  per  acre.  The  larger  applications  of  nitrate  in  gen- 
eral gave  most  profitable  crops,  although  in  one  of  our  fields  exten- 
sive lodging  was  the  consequence  whenever  nitrate  was  applied  in 
quantities  in  excess  of  200  pounds  to  the  acre. 

Live  Stock. 

The  general  average  of  health  maintained  by  our  live  stock 
during  the  past  year  has  been  good.  We  have  lost  one  valuable 
horse,  which  was  found  dead  in  the  morning  with  a  ruptured 
stom&ch,  no  doubt  the  consequence  of  an  attack  of  colic.  One 
breeding  sow  was  found  dead,  and  post-mortem  examination 
revealed  internal  hemorrhage  as  the  apparent  cause  of  death. 
The  presence  of  a  skewer  in  swill  fed  to  our  hogs  caused  the  death 
of  another.  The  kinds  and  numbers  of  the  several  classes  of  live 
stock  are  shown  below :  — 

Horses, — French  Coach,  1  stallion,  1  mare,  3  fillies;  Per- 
cheron,  1  stallion;  German  Coach,  1  mare;  French  Coach,  half 
blood,  2  colts;  Percheron,  three-fourths  blood,  2  mares,  1  year- 
ling gelding;  work  horses,  3. 

Neat  Cattle.  —  Jersey,  1  bull,  4  cows,  2  heifers,  1  calf ;  Hol- 
stein-Friesian,  1  bull,  4  cows ;  Ayrshire,  1  bull,  4  cows ;  Short- 
horn, 1  bull,  1  cow;  grade,  32  cows,  9  heifers,  12  calves;  1 
Jersey  bull  calf ;  total,  74  head. 

Sheep,  —  Southdown,  4  breeding  bucks,  50  ewes,  2  lambs ; 
total,  56  head. 

Swine.  —  Berkshire,  1  boar,  5  sows ;  Yorkshire,  5  sows ;  shoats, 
47  ;  total,  58  head. 

The  Milk  Record. 

The  policy  of  disposing  of  the  least  satisfactory  cows  in  bur 
herd  has  been  continued  duriug  the  past  year,  and  a  few  superior 
grade  cows  have  been  purchased.  The  average  product  for  the 
year  shows  a  marked  improvement,  as  compared  with  recent  years. 
The  average  number  of  cows  milked  during  the  year  is  35^. 
The  total  yield  of  milk  has  been  232,463  pounds,  —  an  average 
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per  oow  of  6,610  pounds.  The  average  butter  fat  test  for  the 
herd  is  about  4.2  per  cent.,  which  makes  an  average  yield  of 
butter  fat  per  individual  cow  of  277.62  pounds,  which  is  the 
equivalent  of  about  319  pounds  of  butter  per  cow  per  year. 

Improvements. 

The  principal  improvements  of  the  past  year  are  as  follows :  — 

About  two  additional  acres  in  Durfee  pasture  have  been  cleared 
of  stumps,  and  most  of  this  is  plowed  and  ready  for  a  crop.  The 
four  acres  which  had  been  previously  cleared  have  been  seeded, 
and  the  condition  of  the  grass  indicates  a  very  satisfactory  crop 
next  season. 

About  one  acre  of  land  lying  on  either  side  of  the  road  running^ 
between  the  Durfee  pasture  and  the  south  flat  has  been  improved 
by  the  removal  of  an  enormous  quantity  of  rubbish  which  had 
been  deposited  there  while  the  place  was  used  as  a  public  dump, 
and  by  grading,  plowing  and  seeding.  This  work  greatly  improves 
the  appearance,  and  the  land  by  the  roadside  will  now  yield  a  profit- 
able cix>p  of  grass. 

Considerable  work  in  the  way  of  improvement  has  also  been 
done  in  the  neighborhood  of  the  rifle  butt  and  in  the  ravine. 

The  Farm  Finances. 

The  cash  receipts  for  the  year  are  $6,680.94,  and  there  is  due 
on  accounts  for  sales  made  during  the  year  the  sum  of  $79.38 ; 
this,  added  to  the  cash  receipts,  makes  a  total  of  $6,760.32. 
Last  year  the  similar  total  was  $10,009.49 ;  there  is  a  decrease, 
therefore,  for  this  year  of  $3,249.17.  The  total  expenses  of  this 
year  have  amounted  to  $10,470.79.  The  inventory  at  the  present 
time  amounts  to  $17,912.58,  which  is  $878.27  less  than  the  inven- 
tory of  last  year.  Although  the  machines,  implements,  vehicles, 
etc.,  of  the  farm  have  suffered  the  usual  depreciation  from  use, 
the  decrease  in  the  inventory  is  the  consequence  mainly  of  a  more 
discriminating  valuation.  The  decrease  is  confined  entirely  to  the 
items  which  make  up  the  equipment  of  the  farm.  The  cash 
received  during  the  year  has  been  derived  from  the  following 
sources:  for  milk  and  cream,  $3,125.50;  cattle,  including  calves 
for  veal,  $1,385;  horses,  including  fees  for  the  use  of  stallions, 
$241.50;  swine,  $198.71;  sheep,  $120.27;  hay,  $86.61;  pota- 
toes, $445.66;  celery,  $122.46;  team  labor,  $1,084.95;  manual 
labor,  $52.36 ;  and  sundries,  $680.33. 

WM.  P.  BROOKS, 

Amherst,  Dec.  26, 1904.  Professor  oj  AgrieuUure. 
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MILITARY  DEPARTMENT. 


President  H.  H.  GtOODell,  Massachusetts  Agricultural  College. 

Sir  :  —  I  have  the  honor  to  submit  the  following  report  of  the 
military  department  of  this  college  for  the  year  ending  Dec.  81, 
1904. 

Instruction  has  been  both  practical  and  theoretical,  conducted 
in  compliance  with  the  college  schedule  and  regulations. 

Under  the  provisions  of  General  Orders,  No.  65,  War  Depart- 
ment, dated  April  6,  1904,  educational  institutions  at  which  regular 
aimy  officers  are  detailed  for  duty  are  divided  into  three  classes, 
designated  A,  B  and  C,  and  the  course  of  military  instruction  pre- 
scribed for  each.  Under  the  provisions  of  the  above-mentioned 
order  this  college  is  placed  in  Class  B,  and  the  following  course  of 
instruction  prescribed,  viz. :  — 

Practical.  —  Infantry  drill  regulations  through  the  school  of 
the  battalion,  in  close  and  extended  order;  advance  and  rear 
guards,  outposts  and  marches ;  the  ceremonies  of  battalion  parade, 
review,  inspection  and  escort  of  the  colors ;  infantry  target  practice ; 
instruction  in  first  aid  to  the  injured ;  a  guard  to  be  mounted  five 
times  in  each  week  of  the  school  year,  weather  permitting,  and  the 
guard  practically  instructed  for  one  hour  in  the  posting  and  relief 
of  sentinels  and  their  duties,  the  latter  to  be  outside  the  hours  pro- 
vided for  other  ceremonies. 

Theoretical,  —  Infantry  drill  regulations  covered  by  practica 
instruction;  the  manual  of  guard  duty;  small  arms  firing  regula- 
tions, and  the  most  important  of  the  articles  of  war;  records 
which  pertain  to  the  administration  of  a  company;  ten  lectures 
during  the  course  of  each  school  year  on  various  military  subjects, 
notes  to  be  taken  by  the  students,  and  made  the  basis  of  subse- 
quent recitations. 

This  order  has  been  complied  with  as  far  as  it  pertains  to  theo- 
retical instruction,  but  only  with  the  senior  and  freshman  classes, 
as  per  college  schedule.     The  order  relating  to  practical  instruc- 
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tion  has  been  complied  with  only  as  provided  by  college  schedule, 
—  three  hoars  per  week,  as  scheduled,  with  the  addition  of  certain 
exercises  from  8.30  to  10.30  a.m.  every  Saturday,  instituted  to 
satisfy  demerits  incurred  in  the  military  department,  such  as 
unauthorized  absence  from  drill  or  inspection,  or  rooms,  arms  and 
equipments  or  uniform  not  in  proper  condition. 

The  hours  of  regular  drill  are  from  3.45  to  4.45  p.m.,  every 
Monday,  Tuesday  and  Thursday.  All  rooms  occupied  by  students 
in  dormitories,  all  closets,  sinks,  etc.,  are  carefully  inspected 
every  Saturday  morning,  and  special  attention  paid  to  sanitation. 
Students  not  otherwise  engaged  are  required  to  be  present  at  these 
inspections.  The  order  of  drill  commences  with  small  squads  for 
freshmen,  and  continues  until  they  are  sufficiently  instructed  for 
assignment  to  companies,  after  which  the  exercises  include  all 
drills  and  ceremonies  prescribed  for  company  and  battalion.  On 
account  of  the  inclemency  of  the  weather  during  the  winter,  all 
drills  and  ceremonies  are  conducted  in  the  drill  hall,  and,  in  order 
to  avoid  tedious  monotony,  embrace  infantry  manual  of  arms ;  field 
artillery,  single  gun  detachment  only ;  gallery  practice,  consisting 
of  firing  at  an  iron  target  with  the  service  rifle  and  reduced  charge 
of  powder;  sighting  and  aiming  drill;  Butt's  ^'Manual  of  Physi 
cal  Drill ;  "  first  aid  to  the  injured ;  and  signal  drill. 

Most  of  the  students  have  had  target  practice  during  the  past 
year,  at  short  ranges,  with  the  old  Springfield  cadet  rifle.  The 
results  obtained  have  not  been  entirely  satisfactory,  owing  to  the 
limited  time  at  my  disposal.  A  student  who  is  given  an  oppor- 
tunity to  practice  on  the  range  only  a  few  times  during  the  whole 
year,  and  these  times  limited  to  the  drill  hour,  cannot  be  expected 
to  manifest  much  enthusiasm.  This  is  a  subject  which  is  given 
great  weight  in  all  military  organizations,  both  regular  and  militia, 
and  should  receive  greater  consideration  in  this  college.  To 
become  a  good  marksman  requires  intelligent  instruction  on  the 
range,  a  careful  study  of  the  mechanism  of  the  rifle,  and  freqaent 
practice  under  various  conditions  of  weather.  In  all  previous 
annual  reports  I  have  recommended  that  the  student  body  be 
allowed  to  go  into  camp  for  one  week  in  each  college  year,  about 
the  first  week  in  May,  and  the  time  devoted  to  practical  instruction 
in  field  service,  such  as  guard  and  outpost  duty,  target  practice, 
construction  of  shelter  trenches  and  castrametation.  I  consider 
this  of  inestimable  value  to  all  military  students,  but  have  not  yet 
been  able  to  carry  it  out,  from  lack  of  the  necessary  camp  and 
garrison  equipage. 
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In  theoretical  instructiou  I  have  given  more  than  the  required 
lectures  on  the  subjects  prescribed.  I  have  had  recitations  from 
the  senior  class  every  Monday,  and  from  the  freshman  class  every 
Monday,  Tuesday  and  Thursday.  On  account  of  the  large  class 
and  the  inadequacy  of  the  lecture  room  it  has  been  divided  into 
three  sections,  so  that  I  am  able  to  meet  ail  of  the  class  once  each 
week. 

I  beg  to  repeat  the  recommendation  made  in  my  last  annual 
report,  that  a  physician  be  employed  and  paid  by  the  State,  to 
devote  one  or  two  hours  each  day  attending  upon  any  of  the  stu- 
dents who  may  require  such  service.  In  addition  to  the  reasons 
assigned  in  this  recommendation,  it  will  also  prevent  the  danger  of 
spreading  contagious  disease.  I  respectfully  invite  special  atten- 
tion to  this  subject. 

All  the  buildings  under  my  supervision  are  in  good  condition 
except  the  drill  hall,  which  is  greatly  in  need  of  shingling.  This 
recommendation  has  been  made  in  previous  reports,  but  it  has 
been  found  impossible  to  carry  it  out.  The  plumbing  in  all  the 
buildings  appears  to  be  in  good  sanitary  condition. 

By  act  of  Congress  of  Jan.  21,  1903,  every  ablebodied  male 
citizen  of  the  United  States,  between  the  ages  of  eighteen  and 
forty-five  years,  is  made  a  member  of  the  militia,  which  is  divided 
into  two  classes,  the  organized  and  unorganized,  the  organized 
militia  to  be  known  as  the  National  Guard,  and  the  unorganized 
to  be  known  as  the  Resei-ve  Militia.  The  same  act  authorizes  the 
President  to  call  forth  such  militia,  from  one  or  both  classes, 
whenever  it  becomes  necessary  to  suppress  rebellion,  to  repel 
invasion  or  to  execute  the  laws  of  the  United  States.  The  pri- 
mary object  of  military  instruction  in  educational  institutions  is  to 
fit  young  men  to  hold  commissions  in  such  forces  whenever  called 
out.  It  has  also  a  tendency  to  inculcate  the  spirit  of  patriotism 
in  college  students,  by  making  them  realize  that,  as  citizens  of  the 
country,  they  owe  a  duty  to  it  which  they  are  liable  to  be  called 
upon  to  discharge  in  a  position  of  honor  and  trust.  The  true 
spirit  of  patriotism  should  dominate  all  military  instruction,  for 
without  it  tactical  education  is  of  little  or  no  value. 

Under  the  provisions  of  General  Ordere  No.  94,  War  Depart- 
ment, 1902,  the  following-named  students  of  the  class  of  1904 
were  reported  to  the  Adjutant-General  of  the  Army  and  the  Adju- 
tant-General of  the  Commonwealth  as  having  shown  special  apti- 
tude in  the  military  department,  viz. :  Fayette  D.  Couden,  Howard 
M.  White  and  Clarence  H.  Griffin. 
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The  following  is  a  list  of  ordnance  and  ordnance  stores  on  hand, 
property  of  the  United  States,  in  possession  of  the  college,  viz. :  — 

2  3.2-lnch  breech-loading  steel  guns,  with  implements  complete. 
2  8-inch  mortars,  with  mortar  beds  and  implements. 
2  carriages  and  limbers  for  3.2  B.  L.  steel  rifles. 
147  Springfield  cadet  rifles,  model  1884. 
147  sets  infantry  accontrements. 
51  headless  shell  extractors. 
1  set  reloading  tools. 

6  non-conmiissioned  officers'  sWords,  steel  scabbards. 
14  non-commissioned  officers^  waist  belts  and  plates. 
50  blank  cartridges  for  field  guns. 
4,000  metallic  rifle  ball  cartridges,  calibre  45. 
4,500  metallic  blank  cartridges,  calibre  45. 

250  friction  primers,  radial,  for  field  guns. 
10,000  cartridge  primers,  small  arms. 
4,000  round  balls  for  gallery  practice. 

25  pounds  of  powder,  small  arms,  reloading. 
8.000  pasters,  black  and  white. 
150  paper  targeU, «» A ''  and  "  B." 
1  set  of  marking  rods,  disks  and  brushes  for  gallery  practice. 

All  this  property  is  in  good  condition  and  well  cared  for.  The 
Springfield  cadet  rifies  are  old  and  obsolete.  It  is  very  desirable 
to  exchange  them  for  the  more  modern  rifle  as  soon  as  it  can  be 
done.  I  am  informed,  however,  that  this  cannot  be  done  until 
all  the  troops  of  the  regular  army  and  national  guard  have  been 
supplied.  It  might  be  possible  to  obtain  the  ^'  Krag  Joi^ensen  " 
rifle,  which  is  a  great  improvement  over  the  old  ones  we  now  have ; 
but  this  has  recently  been  discarded  by  the  regular  army,  and  the 
improved  Springfield,  magazine  rifle,  calibre  30,  adopted  in  its 
place,  hence  the  ^'  Krag  Jorgensen  "  is  now  obsolete.  It  will, -no 
doubt,  be  a  long  time  before  the  new  Springfield  will  be  issued  to 
colleges. 

The  military  organization  at  present  is  as  follows :  one  battalion 
of  two  companies  of  infanti*y,  staff  and  band.  For  the  purpose 
of  battalion  drill  and  ceremonies  the  two  companies  are  equalized 
into  four. 
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John  Anderson, 


Conimandani. 

.    Major,  U.  S  Armj,  Retired. 


Staff  and  Non-commissioned  Staff, 

Cadet  Adjutant,    .  .    First  Lieut.  Edwin  W.  Newhall,  Jr. 

Cadet  Quartermaster,  .  .    First  Lieut  Francis  A.  Bartlett. 

Cadet  Sergeant-Major,         ....        Edward  T.  Ladd. 

Ordnance  Sergeant, John  J.  Gardner. 

Priv.  HuQU  L.  Barnes,  battalion  clerk. 

Ba7ul. 

Charles  S.  Holcohh,     Chief  musician,  with  rank  of  first  lieutenant. 
Percy  F.  Williams,  .     Principal  musician,  with  rank  of  first  sergeant. 
Lewell  S.  Walker,         ....       Sergeant 
Louis  H.  MosELEY,    .....        Corporal. 

Stanley  S.  Rogers, Corporal. 

Privates,  14 ;  aggregate,  19. 


Company  A 


Frederick  L.  Yeaw, 
Grenyille  N.  Wilus. 
John  F.  Lyman, 
George  W.  Patch,   . 
Walter  B.  Hatch,   . 
Bertram  Tupper, 
Clarence  W.  Lewis, 
Norman  D.  Ingham, 
William  M.  Sears,   . 
Arthur  W.  Hall,  Jr., 
Herman  A.  Suhlke, 
Fry  C.  Pray, 
Walter  E.  Dickinson, 
William  W.  Colton, 
Benjamin  Strain, 


Cadet  Captain. 
Cadet  First  Lieutenant. 
Cadet  Second  Lieutenant. 
Cadet  First  Sergeant. 
Cadet  Sergeant. 
Cadet  Sergeant. 
Cadet  Sergeant. 
Cadet  Sergeant. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 


Total,  Company  A,  3  officers,  5  sergeants,  7  corporals,  54  priratos ; 
aggregate,  69. 

Company  B, 


George  H.  Allen,     . 

WlLLARD  A.  MUNSON, 

Albert  D.  Taylor,  . 
Chester  L.  Whitaker, 
Thomas  F.  Hunt, 
James  R.  Kelton, 
Richard  L.  Adams,  . 
Harvey  I).  Crosby,  . 
Daniel  H.  Carey,     . 
James  £.  Martin, 


Cadet  Captain. 
Cadet  First  Lieutenant 
Cadet  Second  Lieutenant. 
Cadet  First  Sergeant. 
Cadet  Sergeant. 
Cadet  Sergeant. 
Cadet  Sergeant. 
Cadet  Sergeant. 
Cadet  Corporal. 
Cadet  Corj^oral. 
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Frederick  C.  Peters, 
(teorge  T.  French,  . 
Charles  A.  Tirrell. 
Ralph  W.  Peakes,    . 
Alexander  H.  M.  Wood. 

Total,  Company  B,  3  officers 
aggregate,  70. 


Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 
Cadet  Corporal. 

«5  sergeants,  7  corporals,  55  privates ; 


Total  in  military  department :  2  captains.  7  lieutenants.  U  sergeants, 
16  corporals,  124  privates;  aggregate,  1^33.  Aggregate  in\military 
department  last  year,  139,  ~  a  net  increase  of  24. 

Respectfully  submitted, 

JOHN   ANDERSON, 

Major ^  yj.  S.  Army,  Retired,  Commandant, 
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Repokt  op  the  President  of  the  Massachu- 
setts Agricultural  College  to  the  Sec- 
retary OF  Agriculture  and  the  Secretary 
OF  THE  Interior,  as  required  by  Act  of 
Congress  of  Aug.  30,  1890,  in  Aid  of  Col- 
leges OF  Agriculture  and  the  Mechanic 
Arts. 

/.     Receipts  for  and  during  the  Year  ended  June  30^  1904. 

1.  State  aid :  — 

(a)  Income  from  endowment, (1,919  19 

(6)  Appropriati9n  for  current  expenses,      .        .  21,000  00 

2   Federal  aid :  — 

(a)  Income  irom  land  grant,  act  of  July  2, 1862,        .  3,650  00 

(6)  Additional  endowment,  act  of  Aug.  30,  1890,  16,666  66 

(c)  For  experiment  stations,  act  of  March  2,  1887,  15,000  00 

3.  Fees  and  all  other  sources, 3,292  00 

Total 161,527  85 

//•     Property y  Year  ended  June  30 ^  1904, 

Value  of  buildings (248,775  00 

Value  of  other  equipment, 184,243  35 

Total  number  of  acres, 404 

Acres  under  cultivation, 275 

Acres  used  for  experiments, 60 

Value  of  farm  and  grounds, (44  350  00 

Number  of  acres  of  land  allotted  to  State  under  act  of 

July  2, 1862, 360,000 

Amount  of  land  grant  fund  of  July  2,  1862,         .        .        .  (219,000  00 

Amount  of  other  permanent  funds, 141,575  35 

Number  of  bound  volumes  in  library  June  30, 1904,    .       . .  25,268 

///.     Faculty  during  the  Year  ended  June  30 ^  1904. 

1.  College  of  Agriculture  and  Mechanic  Arts,  collegiate 

and  special  classes, 26 

2.  Number  of  staff*  of  experiment  station,    ....  22 

IV.     Students  during  the  Year  ended  June  30,  1904. 

1   College  of  Agriculture  and  Mechanic  Arts,  collegiate 

and  special  courses, 213 

2.  Graduate  courses, 7 

Total,  counting  none  twice, 220 
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HATCH  EXPERIMENT  STATION 


OF  THE 


MASSACHUSETTS  AGRICULTURAL  COLLEGE, 

AMHERST,  MASS. 


OFFIOBRS. 

Henrt  H.  GOODELL,  LL.D.,      ....  Director. 

William  P.  Brooks,  Ph.D.,      ....  Agriculturist. 

Geo&oe  £.  Stone,  Ph.D., Botanist. 

Charles  a.  Goessmanm,  Ph.D.,  LL.D.,       .  Chemist  (f ertilizerB) . 

Joseph  B.  LiNDSEY,  Ph.D.,       ....  CAemt«f  (foods  and  feeding). 

Charles  H.  Fermald,  Ph.D.,    ....  Entomologist. 

Frank  A.  Wauqh,  M.S.,      .       .  .  Horticulturist. 

J.  £.  Ostrander,  C.E., Meteorologist. 

Henry  T.  Fernald,  Ph.D.,        ....  Associate  Entomologist. 

Frederick  R.  Church,  B.Sc Assistant  Agriculturist. 

Neil  F.  Monahan,  B.Sc, Assistant  Botanist. 

Henri  D.  Haskins,  B.Sc., First  Assistant  Chemist  (fertilizers). 

Edward  G.  Proulx,  B.Sc,       ....  Secoml  Assistant  Chemist  (tertinzeTs). 

Edward  B.  Holland,  M.S.,      ....  First  Chemist  (foods  and  teeing). 

Philip  H.  Smith,  B.Sc, Assistant  Chemist  (foods  &nd  feeding). 

Erwin  S.  Fulton,  B.Sc, Assistant  Chemist  (foods  and  feeding). 

Albert  Parsons,  B.Sc., /n«pec<or  (foods  and  feeding). 

Sumner  R.  Parker,  B.Sc,        ....  Ztoir^  7e«ter  (foods  and  feeding). 

Joseph  G.  Cook,  B.Sc, Assistant  iii  Foods  and  Feeding. 

George  O.  Greene,  M.S., Assistant  Horticulturist. 

George  W.  Patch, Observer. 

The  co-operation  and  assistance  of  farmers,  fruit-growers, 
horticulturists  and  all  interested,  directly  or  indirectly,  in 
agriculture,  are  earnestly  requested.  Communications  may 
be  addressed  to  the  ''Hatch  Experiment  Station,  Amherst, 
Mass." 

The  following  bulletins  and  reports  are  still  in  stock,  and 
can  be  furnished  on  demand  :  — 

No.    27.     Tuberculosis  in  college  herd;   tuberculin  in   diag- 
nosis ;  bovine  rabies ;  poisoning  by  nitrate  of  soda. 
Glossary  of  fodder  terms. 
Agricultural  value  of  bone  meal. 
On  the  use  of  tuberculin  (translated  from  Dr.  Bang). 
Fertilizer  analyses. 
Analyses  of  concentrated  feed  stuffs. 


No. 

33. 

No. 

35. 

No. 

41. 

No. 

57. 

No. 

f)4. 

No. 

67. 

No. 

68. 

No. 

75. 

No. 

76. 

No. 

77. 

No. 

79. 

No. 

81. 
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Grass  thrips;  treatment  for  tlirips  in  greenhouses. 

Fertilizer  analyses. 

Fertilizer  analyses. 

The  imported  elm-leaf  beetle. 

Fertilizer  analyses. 

Growing  China  asters. 

Fertilizer  analyses;   treatment  of  barnyard  manure 
with  absorbents ;  trade  values  of  fertilizing  ingre- 
dients. 
No.    82.     Orchard    management;    cover    crops  in    orchards; 

pruning  of  orchards ;  report  on  fruit*. 

Fertilizer  analyses. 

Fertilizer  analyses. 

Orchard  treatment  for  the  San  Jos6  scale. 

Cucumbers  under  glass. 

Fertilizer  analyses ;  ash  analyses  of  plants ;  instruc- 
tions regarding  sampling  of  materials  to  be  for- 
warded for  analysis. 

Fertilizer  analyses. 

Injuries  to  shade  trees  from  electricity. 

Fertilizer  analyses. 

Concentrated  feeds. 

Fertilizer  analyses ;  notes  on  barnyard  manure ;  trade 
values  of  fertilizing  ingredients. 

Fungicides;  insecticides;  spraying  calendar. 

A  farm  wood  lot. 

Inspection  of  concentrates. 

Dried  molasses  beet  pulp ;  the  nutrition  of  horses. 

Fertilizer  analyses ;  market  values  of  fertilizing  in- 
gredients. 

Inspection  of  concentrates. 
Special  bulletin,  —  The  coccid  genera  Chionaspis  and  Hemichi- 

onaspis. 
Technical  bulletin,  No.  1,  —  Greenhouse  Aleyrodes;  strawberry 

Aleyrodes. 
Technical  bulletin,  No.  2,  —  The  graft  union. 
Index,  1888-95. 

Annual  reports  for  1897,  1898,  1899,  1900,  1901,  1902,  1903, 

1904. 

Of  the  other  bulletins,  a  few  copies  remain,  which  can  be 
supplied  only  to  complete  sets  for  libraries. 


No. 

83. 

No. 

84. 

No. 

86. 

No. 

87. 

No. 

89. 

No. 

90. 

No. 

91. 

No. 

92. 

No. 

93. 

No. 

96. 

No. 

96. 

No. 

97. 

No. 

98. 

No. 

99. 

No. 

100. 

No. 

101. 
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ANNUAL  REPORT 

Op  George  F.  Mills,  Treasurer  of  the  Hatch  Experiment  Station 
OF  Massachusetts  Agricultural  College, 

For  the  Year  ending  June  30,  1904. 


Cash  received  from  United  States  Treasurer,    . 

Cash  paid  for  salaries,  .... 

for  labor,     ..... 
for  publications,  .... 
for  postage  and  stationery,  . 
for  freight  and  express, 
for  heat,  light,  water  and  power, 
for  chemical  supplies, . 
for  seeds,  plants  and  sundry  supplies, 
for  fertilizers,      .... 
for  feeding  stuffs, 
for  library,  .         .         .         - 

for  tools,  implements  and  machinery, 
for  furniture  and  fixtures,    . 
for  scientific  apparatus, 
for  live  stock,      .... 
for  travelling  expenses, 
for  contingent  expenses, 
for  building  and  repairs,      . 


$15,000  00 


,012  05 

3,070  03 

1,017  89 

297  42 

116  80 

477  96 

25  40 

408  19 

1,331  20 

401  28 

31  70 

221  33 

509  31 

318  21 

313  50 

137  02 

10  00 

301  22 


Cash  received  from  State  Treasurer,     . 

from  fertilizer  fees, 
from  farm  products, 
from  miscellaneous  sources. 

Balance  June  30,  1903, 


Cash  paid  for  salaries, 
for  labor,     . 


.  $13,000  00 

.   4,204  58 

2,714  79 

3,606  92 

3,198  56 

$26,724  85 

.  $13,134  20 

1,985  23 

AmourU  carried  forward, 


.  $15,119  43 
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Amount  brought  forward,       .         .         .  $15,119  43 

Cash  paid  for  publications,  .         .  1,415  18 

for  postage  and  stationery,  .  55 1  1 1 

for  freight  and  express,                 .  161  96 

for  lieat,  light,  water  and  power,  405  88 

for  chemical  supplies,  .         .         .  450  71 

for  seeds,  plants  and  sundry  supplies,  321  52 

for  fertilizers,      ....  3  70 

for  feeding  stuffs,         .  840  60 

for  library, 215  80 

for  tools,  implements  and  machinery,  100  34 

for  furniture  and  fixtures,     .  340  15 

for  scientific  apparatus,  952  56 

for  live  stock,       ....  375  75 

for  travelling  expenses,        .         .  1,757  08 

for  buildings  and  repairs,     .  329  53 

Balance, 3,383  55 

$26,724  85 


I,  Charles  A.  Gleason,  duly  appointed  auditor  of  the  corporation,  do  hereby 
certify  that  I  have  examined  the  accounts  of  the  Hatch  Experiment  Station  of 
the  Massachusetts  Agricultural  College  for  the  fiscal  year  ended  June  30, 190i; 
that  I  have  found  the  same  well  kept  and  classified  as  above ;  that  the  receipts 
for  the  year  from  the  Treasurer  of  the  United  States  are  shown  to  have  been 
$15,000,  and  the  corresponding  disbursements  815,000;  for  all  of  which  proper 
vouchers  are  on  file  and  have  been  by  me  examined  and  found  correct,  thus  leav- 
ing no  balance  of  the  $15,000;  and  that  $3,383.56  are  left  of  the  State  appropria- 
tion and  of  funds  received  from  miscellaneous  sources. 

CHARLES  A.  GLEASON, 

Ahhesst,  Aug.  16, 1904. 
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REPORT  OF  THE  BOTANIST. 


G.    E.    STONE,    N.    F.    MONAIIAN,    ASSISTANT. 


With  the  exception  of  a  continual  increase  in  our  corre- 
spondence, the  same  routine  has  been  pursued  as  in  previous 
years.  Experiments  have  been  carried  on  in  the  greenhouse 
as  usual  on  problems  connected  with  roses,  carnations,  to- 
matoes, melons  and  violets.  There  are  obscure  diseases 
connected  with  these  crops,  which  are  in  need  of  further 
study  in  order  to  throw  more  light  on  some  practical  methods 
of  controlling  or  eliminating  them. 

Work  has  been  continued  on  the  effects  of  illuminating 
gas  on  trees,  —  a  subject  which  is  becoming  important  to 
communities.  This  matter  is  receiving  attention  in  various 
States,  on  account  of  the  not  infrequent  destruction  of 
avenues  of  valuable  shade  trees.  Experiments  of  various 
kinds  pertaining  to  efectricity  and  plant  life  in  general  have 
also  received  some  attention.  There  is  an  increased  interest 
in  this  subject,  more  particularly  relating  to  the  injurious 
effects  which  are  too  frequently  manifested  in  valuable  shade 
trees  coming  in  contact  with  live  wires.  The  department 
has  also  given  considerable  attention  to  the  study  of  soil 
organisms,  but  this  work  at  present  is  merely  in  a  prelim- 
inary stage. 

Crops  as  related  to  Weather  Conditions. 

Every  season  is  distinctly  peculiar  as  regards  the  preva- 
lence or  non-prevalence  of  specific  fungous  growths.  The 
early  potato  blight  appeared  in  most  places  to  do  more  in- 
jury than  usual  during  the  early  part  of  the  summer.  This 
is  true  even  where  crops  were  sprayed.  As  far  as  this  season's 
results  are  concerned,  it  would  indicate  that  spraying  was 
not  commenced  early  enough  for  controlling  this  blight. 
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Most  potatoes  ought  to  have  been  sprayed  as  early  as  June 
12  or  15,  in  order  to  check  the  blight,  or,  in  other  words, 
when  they  were  less  than  one-third  grown.  In  regard  to 
the  mildew  and  wet  rot  on  the  potatoes,  the  effects  were 
severe  in  some  localities,  and  much  loss  was  experienced. 

The  asparagus  rust  was  more  pronounced  than  last  season. 
A  stem  rot  caused  much  damage  to  cultivated  dandelions,  — 
a  trouble  which  appears  to  be  an  unusual  one  in  this  State. 
Cucumber  and  melon  blight  have  been  exceedingly  rare  the 
past  summer,  being  the  first  for  about  six  years  when  no 
trouble  has  been  experienced.  The  downy  mildew  (/Ya«- 
niopara  Cvbensis^  (B.  and  C.)  Humphrey)  of  cucumbers 
and  melons,  which  is  believed  to  work  its  way  north  from 
the  south  each  year,  did  not  meet  our  attention  once  during 
the  season.  On  the  other  hand,  Alternaria  and  Anthracnose 
have  existed  here  and  there,  but  did  no  appreciable  harm. 

The  worst  injuries  were  due  to  winter-killing.  In  oar 
last  report  we  alluded  briefly  to  disastrous  effects  of  winter- 
killing of  various  shrubs  and  plants,  caused  by  the  unusual 
prolonged  fall  of  1902,  and  the  severe  and  sudden  cold  oc- 
curring in  December  of  that  year.  The  winter  of  1903  and 
1904  was  even  more  severe  than  the  preceding  one  in  causing 
injury  to  plants,  and  this  injury  showed  itself  in  a  different 
manner.  Last  winter  was  particularly  characterized  as  caus- 
ing severe  injury  to  native  plants,  as  well  as  exotic  orna- 
mentals. The  effect  of  the  extreme  cold  on  plants  was, 
moreover,  quite  different  in  the  winter  preceding,  inasmuch 
as  in  1902  and  1903  freezing  of  the  tender  wood  above 
ground  largely  took  place,  while  the  effects  of  last  winter's 
freeze  extended  both  above  and  below  the  surface  of  the 
ground.  The  most  characteristic  feature  of  the  last  winter- 
killing was  the  injury  done  to  the  roots.  This  was  particu- 
larly noticeable  on  apple,  pear  and  plum  trees,  and  the  white 
pine  suffered  to  a  considerable  extent  in  some  localities. 
Many  ornamental  shrubs  and  vines  also  show  the  same  char- 
acteristic effects  of  root  killing.  Numerous  apple  trees 
were  killed  outright,  and  thousands  lost  a  greater  or  less 
number  of  limbs,  due  to  an  inadequate  root  system  to  supply 
them.     Pear  trees  did  not  seem  to  be  affected  so  extensively 
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as  the  apple.  We  observed  pear  trees  which  had  their  trunks 
split  open  two  or  three  inches  by  the  frost.  The  crevices 
eventually  closed  and  commenced  to  heal  over  in  the  spring, 
although  the  effects  of  partial  root  killing  have  left  many  of 
them  in  a  bad  condition.  The  splitting  of  the  stem  is  what 
is  termed  sun  scald  or  frost  crack,  and  the  frost  and  sun  are 
believed  to  be  responsible  for  it.  One  of  the  characteristic 
results  of  partial  root  killing  is  that  the  trees  will  bear  leaves 
in  the  spring  and  appear  normal  for  a  while,  when  suddenly 
the  leaves  commence  to  turn  yellow  and  brown,  and  finally 
dry  up  and  drop  off.  If  only  part  of  the  root  system  is  in- 
jured, the  effects  will  show  only  on  one  or  more  branches  or 
limbs ;  but  when  a  large  portion  of  the  root  system  is  involved, 
the  whole  tree  is  likely  to  collapse.  The  development  of  the 
leaves  of  many  apple  trees,  and  in  some  instances  of  peach 
and  plum  trees  which  had  partially  leaved  out,  was  suddenly 
arrested,  and  they  remained  in  this  condition  all  summer. 

White  pines  in  some  localities  appeared  to  be  injured  ex- 
tensively by  cold,  and  such  native  species  as  the  white  ash, 
red  and  sugar  maples,  birches  and  poplars  showed  the  effects 
of  the  severe  winter.  The  red  maples  exhibited  in  many 
cases  a  scarcity  of  foliage,  especially  near  the  top ;  and  more 
dead  wood  than  usual  was  observed  in  some  of  the  other 
species  noted.  The  effects  of  root  killing  show  more  con- 
spicuously when  the  soil  moisture  becomes  reduced,  and  in 
many  cases  not  until  the  season  had  become  quite  advanced 
did  some  trees  show  the  effects  of  winter-killing.  The  effects 
on  exotic  plants  were  more  severe  than  in  1902,  since,  in 
addition  to  the  part  above  ground,  the  roots  were  injured. 

Japanese  maples,  Japanese  clematis,  California  privet, 
deutzia,  roses,  barberries,  viburnums,  etc.,  suffered  to  a 
considerable  extent,  and  many  were  killed  outright.  This 
list  could  be  greatly  extended,  and  if  complete  would  &r 
exceed  that  noted  in  our  last  report.  Sycamore  and  Norway 
maples  have  suffered  from  the  loss  of  new  wood  during  the 
past  two  years,  as  shown  by  the  death  of  terminal  branches. 
Grape  vine  roots  were  affected  in  many  cases,  and  in  some 
instances  the  maturing  fruit  wilted  and  dried  up  as  if  affected 
by  the  black  rot. 
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On  the  whole,  the  season  can  be  characterized  as  showing 
an  unusual  amount  of  winter-killing ;  in  fact,  more  than  has 
been  seen  for  many  years  in  this  State. 

Testing  of  Seed. 

This  department  has  frequently  been  called  upon  to  do 
more  or  less  of  this  work  for  fanners,  and  in  many  instances 
for  seedsmen.  Practically  all  seedsmen  test  their  own  seed  ; 
when,  however,  there  is  some  doubt  as  to  the  germinating 
capacity,  it  occasionally  becomes  necessary  to  submit  the 
seeds  to  a  third  party  for  results ;  in  such  cases  the  station 
is  called  upon  to  make  tests.  During  the  past  year  120 
samples  have  been  tested  for  farmers  and  seedsmen. 

The  Practice  of  Soil  Sterilization. 

The  application  of  steam  under  more  or  less  high  pressure 
to  greenhouse  soils  contaminated  with  sterile  fungi,  and  the 
use  of  hot  water  for  partial  sterilization,  have  been  practised 
for  a  few  years  by  greenhouse  growers.  We  have  had  con- 
siderable experience  with  growing  crops  in  sterilized  soil, 
and  some  greenhouse  growers  have  annually  resorted  to  this 
method  of  treatment.  It  is  our  purpose  to  give  a  resume  of 
the  results  obtained  from  this  practice. 

Sterilization  has  been  the  means  of  lessening  the  amount 
of  infection  in  lettuce  houses  in  plants  affected  with  drop 
and  Rhizoctonia,  and  also  of  ridding  houses  of  eel  worms. 
It  has  also  been  the  means  of  greatly  stimulating  the  growth 
of  crops  ;  and  in  this  respect  it  is  likely  to  do  as  much  harm 
as  good,  when  intelligent  supervision  is  not  given  to  the 
crop.  Some  greenhouse  men  have  resorted  to  sterilization 
for  no  other  purpose  than  merely  to  tr^*^  it,  their  houses 
being  free  from  any  infection  for  which  this  method  of  treat- 
ment could  be  recommended ;  while  others  have  followed 
the  practice  of  sterilizing  for  the  purpose  of  modifying  the 
growth  and  texture  of  their  plants. 

Besides  the  desired  effect  upon  the  eradication  of  drop 
and  Rhizoctonia  in  lettuce  houses,  it  has  been  the  means 
of  modifying  to  a  large  extent  the  texture  of  lettuce,  and 
it  has  been  employed  as  a  stimulator.     It  has  also  been  sue- 
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cessful  in  eradicating  troublesome  insect  pests.  Its  prin* 
cipal  drawbacks,  however,  in  growing  lettuce,  hav^  been 
due  to  its  stimulating  eflTects  on  the  plant  itself,  which, 
where  proper  precautions  are  not  taken  as  regards  tempera- 
ture, etc.,  result  in  developing  a  more  tender  plant,  with  a 
loose  and  less  desirable  head.  A  lettuce  plant  of  this  type 
is  more  tender  because  it  contains  more  water,  and  it  is  not 
so  desirable  for  the  market.  Moreover,  such  plants  are  in- 
clined to  be  susceptible  to  Botrytis  rot,  if  not  properly 
handled.  We  learned  very  early  in  our  experiments  that, 
on  account  of  the  stimulating  effect  brought  about  by  grow- 
ing plants  in  sterilized  soils,  it  is  necessary  to  hold  the  crop 
back  by  maintaining  lower  night  temperatures.  If  a  tem- 
perature of  from  8°  to  10°  F.  lower  than  is  customary  at 
night  is  maintained,  so  that  the  crop  may  develop  no  faster 
than  one  grown  under  normal  conditions,  the  result  will  be 
a  crop  possessing  firm  heads  of  equal  texture  and  resisting 
qualities  to  that  grown  under  normal  conditions.  We  have 
repeatedly  called  attention  to  the  necessity  of  this  practice 
in  growing  lettuce  in  sterilized  soils,  but  this  advice  has  not 
always  been  followed. 

There  has  been  a  slight  increased  tendency  for  lettuce 
plants  to  become  more  subject  to  Botrytis  rot  when  grown 
in  either  sterilized  soil  or  that  treated  by  hot  water,  owing 
to  a  more  accelerated  growth,  and  the  production  of  a  head 
of  less  firm  texture.  Botrytis  rot  is  the  principal  disease 
that  most  lettuce  crops  are  troubled  with  at  the  present 
time.  However,  it  is  not  a  very  serious  one  with  good 
growers.  There  will  be  observed  here  and  there  a  plant 
affected  with  Botrytis  rot  in  the  best  of  houses ;  the  ideal 
conditions,  however,  require  that  there  should  be  none.  As 
to  the  loss  by  Botrytis  rot  by  experienced  growers,  it  is  of 
no  practical  importance,  since  the  percentage  will  be  repre- 
sented by  a  small  decimal.  Botrytis  rot  can,  nevertheless, 
be  eliminated  to  a  greater  extent  than  it  is,  if  lettuce  growers 
would  follow  certain  precautions  more  carefully.  In  grow- 
ing plants  in  sterilized  soil,  Botrytis  rot  can  be  reduced  by 
paying  attention  to  proper  temperature  conditions  at  night, 
or,  in  other  words,  by  holding  the  crop  within  legitimate 
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limits.  The  principal  sources  of  Botrytis  infection  are 
inferior  prickers  or  seedlings.  All  prickers  showing  the 
black  root  should  be  discarded,  as  this  is  the  beginning 
of  the  Botrytis  rot.  No  prickers  showing  any  injuries  to 
the  leaves,  roots  or  cotyledons  should  be  utilized,  nor  should 
any  dead  leaves  be  allowed  to  form  on  the  plants  or  be  left 
on  them  after  transplanting.  A  strict  adherence  to  the 
above  precautions  will  greatly  reduce  Botrytis  rot. 

Another  feature  which  should  be  considered  in  connection 
with  the  Botrytis  rot,  as  well  as  rots  in  general,  is  watering. 
Lettuce  growers  have  developed  the  tendency  to  do  less 
watering  after  the  crop  is  set  than  formerly.  They  apply 
most  of  the  water  previous  to  planting,  at  the  present 
time.  This  practice  induces  the  plant  to  develop  a  better 
root  system.  The  surface  of  the  soil  becomes  dry  and 
remains  so,  which  constitutes  a  great  feature  in  eliminat- 
ing Botrytis  rot,  drop,  etc.  Were  it  possible  for  air  and 
sun  to  obtain  access  to  a  lettuce  stem,  there  would  scarcely 
be  known  such  a  thing  as  lettuce  rot,  with  the  present  skill 
developed  in  handling  this  crop.  Some  growers  have  prac- 
tised for  some  time  the  method  of  thoroughly  wetting  the 
soil  before  planting,  and  not  applying  any  water  after  trans- 
planting ;  while  others  water  occasionally  for  only  two  or 
three  weeks  after  transplanting.  We  demonstrated  quite 
early  in  our  work  the  importance  of  keeping  the  surface  of 
the  soil  dry.  Subirrigation  methods  reduce  the  rots  to  a 
considerable  extent ;  and  the  method  of  thoroughly  wetting 
the  soil  previous  to  planting,  and  not  supplying  any  water 
afterwards,  is  similar  in  its  effects  to  subirrigation,  besides 
having  the  advantage  of  being  a  much  cheaper  method. 
Top  coatings  of  clean,  dry  sand  and  other  substances  have 
similar  effects  in  reducing  rots. 

We  believe  that  a  great  deal  can  be  accomplished  in 
eliminating  Botrytis  rot  and  other  diseases  if  more  care  be 
taken  in  selecting  seed  of  a  more  uniform  size  and  character. 
Care  should  be  taken  in  selecting  seed  that  will  produce 
more  hardy  plants,  and  that  which  will  produce  plants  less 
subject  to  infection.  There  is  a  chance  for  experimentation 
and  more  careful  study  here. 

In  one  instance  we  have  heard  it  implied  that  lettuce 
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crops  grown  in  sterilized  soil  were  prone  to  mildew.  This 
may  result  to  some  extent  when  the  crop  is  not  properly 
handled;  but  mildew  is  confined  to  the  houses  of  only  a 
very  few  commercial  growers,  and  its  existence  in  a  house 
at  all  can  be  accounted  for  otherwise.  We  introduced  the 
mildew  into  our  house  several  times,  but  it  always  died  out, 
and  was  never  known  to  live  through  the  summer.  On  the 
whole,  far  better  lettuce  crops  are  turned  out  to-day  than 
five  years  ago,  and  there  is  a  decided  decrease  in  the  amount 
of  infection,  due  to  the  application  of  improved  methods  of 
treatment  and  culture. 

As  regards  the  effects  of  sterilized  soil  on  the  growth  of 
cucumbers,  our  experiments  and  those  of  others  have  shown 
favorable  results,  since  cucumbers  will  stand  a  considerable 
amount  of  forcing  without  any  detriment ;  and  we  have 
none  of  the  drawbacks  due  to  excessive  stimulation  of  the 
crop,  such  as  we  find  in  lettuce.  When  cucumbers  are  grown 
under  single  lights  of  glass,  or  under  favorable  conditions  as 
regards  light,  the  stimulating  effects  due  to  sterilization  act 
most  advantageously ;  while,  on  the  other  hand,  where  the 
crop  is  grown  under  exceedingly  abnormal  conditions  as 
regards  heat,  light  and  moisture,  as  it  sometimes  is,  no 
appreciable  results  are  noticeable,  except  in  so  far  as  the 
treatment  eliminates  undesirable  pests  from  the  soil.  In- 
deed, no  form  of  stimulation  is  of  any  practical  value  to 
plants  when  their  conditions  of  growth  are  extremely  ab- 
normal. Sterilization  is  especially  eflScacious  in  destroying 
eel  worms  and  preventing  timber  rot,  and  also  destroys  some 
insect  pests  which  trouble  the  cucumber.  One  of  the  special 
advantages  in  growing  cucumbers  in  sterilized  soil  is  con- 
nected with  the  seed  and  seedling,  since  germination  of  the 
seeds  is  hastened,  the  plants  are  accelerated,  and  damping- 
off  is  prevented.  A  considerable  amount  of  acceleration  is 
given  to  the  growth  of  the  seedling ;  and  in  our  experiments, 
where  seeds  were  sown  in  sterilized  and  unsterilized  soil, 
we  obtained  an  increase  in  the  actual  germination  of  the 
seed  equal  to  33  per  cent,  in  favor  of  sterilized  soil.  The 
expense  of  sowing  seeds  and  starting  seedlings  in  sterilized 
soil  would  be  slight,  and  the  results  obtained  render  this 
process  especially  desirable. 
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The  growing  of  carnations  in  sterilized  soil,  according  to 
our  limited  experiments,  shows  a  slightly  beneficial  effect  on 
the  plant,  although  others  who  have  had  more  extensive 
experience  have  noted  very  little  difference  as  the  result  of 
this  practice.  It  is  especially  applicable  to  carnations  in 
eliminating  the  wet  stem  rot  caused  by  the  fungus  Rhizoc- 
tonia.  In  our  opinion,  there  is  little  reason  to  believe  that 
sterilizing  would  succeed  in  preventing  the  dry  rot  caused  by 
Fusarium.  With  carnations,  soil  sterilization  possesses  some 
advantage  in  the  cutting  bed  where  cuttings  are  affected 
with  Rhizoctonia  and  the  damping-off  fungus  {Pythium  De 
Baryanum^  Hesse).  In  our  rather  extensive  use  of  ster- 
ilized soil  we  have  never  observed  any  detrimental  influence 
on  the  soil  itself;  we  have,  however,  always  made  use  of 
a  tolerably  rich  soil,  well  supplied  with  organic  matter. 

The  principal  fonns  of  appliances  now  used  for  this  pur- 
pose are  similar,  with  some  modifications,  to  those  which 
have  been  employed  for  five  or  six  years.  Perforated  iron 
pipes  made  up  into  frames,  10  to  12  feet  long  and  8  to  10 
feet  wide,  are  most  generally  used.  The  harrow  form  of 
apparatus,  known  as  the  Sargent  sterilizer,  is  also  largely 
used,  and  consists  of  an  iron  frame,  4  or  5  by  8  or  10  feet, 
provided  with  perforated  teeth  about  10  or  12  inches  apart 
and  1  foot  long.  The  teeth  are  thrust  into  the  soil,  and  the 
steam  is  turned  on.  With  this  form  of  apparatus  it  is  not 
necessary  to  shovel  the  soil,  hence  the  process  is  cheap. 
The  latter  type  requires  a  high  pressure  of  steam,  and  not  so 
great  a  volume  ;  while  the  former  apparatus  requires  a  large 
volume  of  steam,  and  can  be  operated  to  advantage  with  15 
or  20  pounds  of  steam  pressure. 

The  Influence  of  Electrical  Potential  on  the 

Growth  of  Plants.^ 

In  our  last  report  we  gave  results  of  experiments  showing 
the  effects  of  current  electricity  upon  the  growth  of  plants, 
also  the  results  of  subjecting  plants  and  moist  seeds  to  dif- 
ferent electrical  potentials.     We  shall  give  here  the  results 

1  These  ezpertmenU  were  conducted  by  X.  F.  MonabAn. 
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of  farther  experiments  along  similar  lines,  and  present  some 
results  relating  to  differences  of  electrical  potential  which 
exist  between  locations  in  trees  and  corresponding  situations 
more  or  less  removed  from  them. 

In  the  first  series  of  experiments  we  will  consider  the 
influence  of  electrical  potential  upon  growth.  In  subjecting 
plants  to  an  atmospheric  charge  of  a  certain  potential  we  used 
a  glass  case  such  as  is  described  in  our  preceding  report, 
being,  briefly,  a  glass  case  3  feet  4  inches  long,  2  feet  9 
inches  wide  and  2  feet  11  inches  high,  with  shellacked  wooden 
frames  and  bottom.  Another  case,  for  comparison,  and 
similar  in  structure  but  slightly  larger,  was  also  employed. 
Both  cases  were  tolerably  tight  when  closed,  and  were  placed 
on  movable  trucks,  from  which  they  were  well  insulated,  in  a 
large  greenhouse.  The  greenhouse  screened  out,  as  it  were, 
the  atmospheric  electricity.  At  no  time  have  we  ever  been 
able  to  detect  any  electrical  potential  in  the  air  in  green- 
houses. The  soil  used  in  growing  the  plants  was  of  uniform 
type,  very  carefully  mixed ;  in  fact,  every  precaution  was 
taken  to  have  the  soil  conditions  the  same  in  each  case,  and 
all  its  various  constituents  were  thoroughly  incorporated. 

In  the  case  which  was  to  be  treated  was  placed  a  small 
water-dripping  apparatus,  which  served  as  a  collector,  and 
which  indicated  the  degree  of  charging.  The  air  was  charged 
by  means  of  a  wire  projecting  into  the  case  from  a  Topler- 
Holtz  influence  machine.  All  electrical  readings  were  meas- 
ured by  a  Thompson  quadrant  electrometer. 

In  the  two  experiments  now  described  radish  plants  were 
employed,  as  they  seemed  to  be  most  suitable  for  the  con- 
dition under  which  they  were  grown.  The  seeds  were  of  a 
uniform  grade,  and  were  sown  in  rows  3  inches  apart  and  1 
inch  apart  in  the  rows.  It  was  the  intention  to  charge  the 
case  each  morning  to  a  potential  of  150  volts ;  but  this  was 
impossible,  as  exactly  150  volts  could  not  always  be  obtained, 
and  at  times,  on  account  of  the  dampness  of  the  air,  no  charge 
could  be  procured  from  the  machine.  The  doors  of  both 
cases  were  kept  closed  for  four  hours  after  the  charge  had 
been  induced  into  the  treated  case,  and  at  the  end  of  that 
time  they  were  opened ;  therefore,  for  twenty  out  of  every 
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twenty-four  hours  all  the  plants  were  growing  under  the  same 
conditions.  At  all  times  the  conditions  of  temperature  and 
moisture  were  practically  the  same  in  both  charged  and  nor- 
mal, or  uncharged,  cases. 

Table  I.,  Experiment  I.  {Raphanus  salivus  L.).  —  Showiiig  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case. 


Case. 

Average 

Dally 

Charge 

(Volts). 

Nnmber 

of 
Plants. 

Total  Weight  in 
Grams  of— 

Tops. 

Roots. 

Normal  case 

Electrically  charged  case, 

167.2 

219 
182 

2,211.8 
2,551.6 

510.3 

ess.? 

Table  I.,  Experiment  I.  {Raphanus  salivus  L.).  —  Shounng  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case — Concluded. 


Case. 

Average  Weight 
in  grams  of  — 

Per  Cent,  gained 
IN  Weight  of— 

Total 

PerCeDt. 

gained. 

Tops. 

Roots. 

Tops. 

Roots. 

Normal  case, 
Electrically  charged  case, 

lO.OOT 
16.760 

2.388 
8.860 

56.98 

66.87 

67.87 

The  experiment  in  Table  II.  is  similar  to  Experiment  I., 
except  that  the  seeds  were  planted  in  rows  5  inches  apart, 
instead  of  4,  as  in  the  preceding  one.  The  cold  weather  in- 
terfered with  the  development  of  the  plants,  and  the  experi- 
ment was  brought  to  a  close  earlier  than  was  planned. 


Table  II.,  Experiment  11.  (Raphanu^  salivus  L.).  —  Showing  the  Re- 
sults obtained  by  electrically  charging  the  Air  in  a  Case. 


Case. 

Average 

Dally 

Charge 

(Volts). 

Number 

of 
Plants. 

Total  Weight  in 
Grams  of— 

Tops. 

Boots. 

Normal  case,       .... 
Electrically  charged  case, 

141.2 

136 

eo 

91 
66 

96.5 
74.0 
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Table  II.,  Experiment  II.  {Raphanus  salivus  L.).  —  Showing  the  Re- 
sults obtaitied  by  electrically  charging  the  Air  in  a  Case  — Concluded. 


CASE. 

AvKBAOE  Weight 
IN  Grams  of— 

Per  Ceitt.  gained 
IN  Weight  of— 

Total 

Per  Cent 

gained. 

Tops. 

Boots. 

Tops. 

BOQtS. 

Normal  case, 
Electrically  charged  case, 

.0W 

.965 

.784 
1.072 

42.78 

49.46 

46.58 

The  results  given  in  tables  I.  and  II.  are  quite  similar. 
In  Table  I.  there  was  a  gain  of  55.98  per  cent,  in  the  weight 
of  tops  or  leaves  and  65.67  per  cent,  in  the  weight  of  roots, 
over  the  uncharged  plants  ;  in  Table  II.,  the  percentage  given 
for  the  tops  is  42.73  and  for  the  roots  49.46.  The  total  gain 
in  Experiment  I.  is  57.67  per  cent.  ;  in  Experiment  11.  it  is 
45.58  per  cent.  The  average  gain  in  both  experiments  was 
49.35  per  cent,  for  the  tops  or  leaves,  57.56  per  cent,  for 
the  roots  and  51.62  per  cent,  as  an  average  total  gain  for  the 
electrically  stimulated  plants.  The  charge  in  Experiment  I. 
averaged  167.2  volts;  in  Experiment  II.,  141.2  volts.  The 
charge  only  lasted  a  few  seconds  in  all  instances,  and  prac- 
tically disappeared  from  the  atmosphere  of  the  case  in  fifteen 
minutes. 

Some  measurements  were  occasionally  made  of  a  dozen 
typical  plants  firom  each  case  in  Experiment  I.  The  object 
in  taking  these  measurements  was,  first,  to  show  the  differ- 
ence in  size  and  degree  of  acceleration,  differentiation,  etc., 
of  the  treated  and  untreated  plants ;  and,  second,  to  com- 
pare the  electrically  treated  plants  with  those  that  were  not 
treated,  when  the  latter  were  practically  in  the  same  stage 
of  development ;  or,  in  other  words,  the  plants  in  the  elec- 
trically charged  case  were  compared  with  those  in  the  un- 
treated case  on  the  day  in  which  the  measurements  were 
made,  and  also  five  days  later,  when  the  development  of  the 
normal  plants  had  reached  practically  the  same  stage  as  that 
of  the  plants  in  the  electrically  treated  case.  By  this  method 
any  changes  in  the  external  configuration  of  the  plants 
brought  about  by  electrical  stimulation  could  be  noted. 
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Table  III.  shows  the  results  of  these  measurements,  and 
Table  IV.  gives  a  comparison  between  the  leaves  of  the 
plants  in  the  charged  and  uncharged  cases,  measurements 
being  made  August  15  and  August  20,  respectively. 

Table  III.  —  Showing  the  Average  of  Some  Measurements  of  Plants  in 

Table  /.,  Experiment  /. 


Date. 


CA8B. 


Width  of 
Leaf 
(Centi- 
meters). 


Lensthof 
BUide 
(Centi- 

meters). 


Lenstii  of 
Petiole 
(CenU. 

meters). 


Lemrthof 

Whole 

Leaf 

(Centl- 

ineters). 


August  15, 


Aogaat90, 


Normal  case. 
Electrically  charged  case, 
Difference,     . 

Normal  case, 
Electrically  charged  case, 
Difference,    . 


2.13 
2.06 


.58 

2.79 
8.6S 


.» 


4.17 
5.88 


1.16 

4.83 
6.95 


2.12 


2.28 
4.84 


2.06 

8.85 
5.20 


1.85 


6.48 
10.16 


8.87 

8.10 
12.05 


8.95 


Table  IV.  —  Giving  a  Comparison  between  the  Leaves  of  the  Plants  in 

the  Charged  and  Uncharged  Cases, 

Date. 

CA8B. 

Width  of 
Leaf 
(Centi- 
meters). 

Length  of 
Blade 
(Centi- 
meters). 

Length  of 
Petiole 
(Centi- 

meters). 

LCTgth  of 
WTbole 
Leaf 
(Centi- 
meters). 

August  20, 
August  15, 

Normal  case. 

Electrically  charged  case. 
Difference,    . 

2.79 
2.06 

4.83 
5.88 

3.3!i 
4.84 

8.10 
10.16 

.13 

.50 

.99 

2.06 

The  results  of  these  experiments  show  what  was  readily 
discernible  with  the  naked  eye ;  namely,  that  the  length  of 
leaves  of  the  electrically  treated  plants  was  quite  different 
from  those  of  the  normal  or  untreated  plants,  and  that  the 
width  and  length  of  the  leaf  blade  and  the  length  of  the 
petioles  of  the  plants  in  the  electrically  treated  case  exceeded 
those  of  the  normal  or  untreated  plants.  When  comparisons, 
however,  are  made  of  the  plants  in  the  electrically  treated  case 
of  August  15  with  those  of  the  normal  of  August  20,  or  five 
days  later,  it  will  be  observed  that  the  width  of  the  blade  of 
the  normal  exceeded  that  of  the  treated  one  by  .13  centime- 
ters, and  that  the  difference  in   the  length  of  the  blades. 
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petioles  and  leaves  in  general  was  much  less  marked.  The 
length  of  the  blade,  petiole  and  whole  leaf  in  general  was 
longer  for  identical  periods  of  development  in  the  electrically 
treated  plants  than  in  the  normal  or  untreated,  although  the 
width  of  the  blade  was  more  generally  marked  in  its  devel- 
opment in  the  normal  than  in  the  plants  in  the  electrically 
charged  case.  The  morphological  differentiation  due  to  elec- 
trical stimulation  is  shown  in  these  experiments. 

The  plants  in  the  electrically  charged  case  were  of  a  lighter- 
green  color,  and  they  showed  a  greater  tendency  to  leaf  bum 
than  did  the  normal  plants.  They  also  appeared  to  be  more 
succulent,  but  moisture  determinations  made  of  the  leaves  at 
the  close  of  the  experiment  showed  no  difference  in  this  re- 
spect. The  roots  in  the  treated  case  were  relatively  more 
elongated  than  those  in  the  untreated  case.  Whether  this 
form  of  electrical  treatment  stimulates  plants  more  than  cur- 
rent electricity  cannot  definitely  be  determined,  from  the 
lack  of  a  sufficient  number  of  comparative  results.  How- 
ever, these  two  experiments  would  indicate,  both  from  naked- 
eye  observations  and  from  weights  and  measurements,  that 
static  charges  act  as  more  pronounced  stimuli  than  current 
electricity  when  applied  to  soils.  Electrical  stimulation 
gives  rise  to  effects  similar  to  those  caused  by  lack  of  lights 
or  such  as  result  from  partial  etiolation.  The  light-green 
color  of  the  foliage  and  the  elongated  organs  were  similar  to 
those  noticed  in  plants  grown  in  poorly  lighted  greenhouses 
in  winter,  and  in  shaded  plants  grown  in  the  forest.  Other 
kinds  of  electrical  stimulation  appear  to  have  the  same  gen- 
eral effects  on  the  plant. 

Comparison  of  Afmoapheric  Electrical  Potential  in  Trees 

and  in  the  Free  Air. 

The  idea  has  been  advanced  that  trees,  shrubs,  and  in  fact 
all  growing  plants,  must  form  a  means  by  which  the  poten- 
tial of  the  air  and  the  earth  is  held  in  equilibrium.  A  living 
tree  does  not  offer  such  an  enormous  resistance  to  the  passage 
of  electricity  as  dead  wood  does.  We  have  charged  small 
plants  in  the  laboratory  to  a  sufficiently  high  potential  so 
that,  when  placed  in  the  dark,  sparks  were  emitted   from 


120  HATCH   EXPERIMENT   STATION.         [Jan. 

many  pointa  of  the  leaves,  and  living  plants  will  readily 
take  charges  from  a  static  machine.  It  has  also  been  main- 
tained that  trees  modify  the  electrical  potential  of  the  atmos- 
phere of  their  immediate  surroundings. 

'Grandeau^  and  other  experimenters  have  shown  that  when 
plants  are  grown  under  wire  netting  they  develop  less  in  a 
given  space  of  time  than  do  plants  grown  under  similar 
conditions  in  every  respect  as  regards  light,  etc.,  in  the  free 
atmosphere.  The  inter{)retation  of  this  phenomenon  is, 
that  wire  screens  modify  the  atmospheric  electrical  potential, 
or  absorb  the  electricity,  as  it  were,  to  the  detriment  of  the 
plant.  This  method  of  experimenting  with  wire  nets  we 
have  employed  only  to  a  limited  extent,  and  at  present  have 
not  a  sufficient  number  of  results  on  which  to  report.  Unfor- 
tunately, most  of  the  experiments  previously  made  in  this 
line  are  open  to  severe  criticism,  from  the  fact  that  too  few 
plants  were  employed,  and  different  methods  of  surrounding 
the  plants  with  wire  netting  prevailed,  which  accounts  for 
occasional  conflicting  results.  Grandeau  obtained  similar 
results  by  growing  plants  under  a  chestnut  tree,  as  under  a 
wire  netting ;  and  he  concluded  that  it  is  probable  that  trees 
modify  to  a  large  extent  the  electrical  potential  of  the  atmos- 
phere in  their  immediate  neighborhood.  The  object  we  had 
in  view  in  these  experiments  was  to  ascertain,  among  other 
things,  whether  trees  did  modify  in  any  way  the  electrical 
potential  of  the  atmosphere  in  their  immediate  vicinity.  In 
order  to  ascertain  whether  there  is  any  discernible  difference 
between  the  atmospheric  electrical  potential  in  trees  and  in 
the  free  air,  at  corresponding  height  and  location,  we  made 
a  series  of  three  readings  dailj^  from  April  to  July,  and  daily 
readings  during  the  remainder  of  the  experiment,  with  col- 
lectors and  a  Thompson  quadrant  electrometer.  These 
observations  were  started  early  in  the  spring,  before  any 
foliage  had  developed,  and  continued  until  after  the  leaves 
had  fallen.  A  collector  was  placed  in  an  elm  tree,  at  a 
height  of  40  feet  above  the  ground,  at  a  fork  between  two 
limbs  from  which  it  was  insulated.  The  collector  was  sit- 
uated about  on  a  level  with,  or  slightly  above,  the  spread  of 

1  "Comptes  rendus,"  T.  LXXXVTI.,  1878,  pp.  GO,  286.  889.    "Chlmle  et  PhysloJogie 
appliqu^es  a  rAgriculture  et  ii  U  S^lylcuJtQre  par  Lr  (rimndeau/*  Paris,  1879,  p.  279. 
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the  branches  and  leaves.  The  tree,  however,  was  not  in 
every  respect  a  typical  elm  for  this  region ,  the  head  being 
high  and  close,  with  the  branches  drooping  but  little. 

The  collector  in  the  tree  is  designated  as  II.  in  the  follow- 
ing monthly  records  ;  and  the  one  in  the  free  air,  which  waa 
located  near  a  building,  is  designated  as  I.  Collector  III. 
was  in  a  spruce  tree,  and  Nos.  IV.  and  V.  were  added  in 
August.  Collector  lU.  was  located  12  feet  high,  near  the 
top  and  under  the  branches  of  a  small  Norway  spruce.  Nos. 
IV.  and  V.  represent  readings  from  two  small  Norway  spruce 
trees,  about  2  feet  high,  in  pots ;  they  were  located  about 
16  feet  from  the  ground,  on  a  plank  scaffold.  No.  IV.  had 
a  copper  plate  in  the  soil,  which  was  connected  with  the 
electrometer  when  readings  were  made.  No.  V.  had  a  sim- 
ilar plate,  but  was  grounded  with  an  insulated  wire ;  another 
wire  led  from  this  copper  plate  in  the  soil  to  the  electrom- 
eter. 

Headings  were  taken  from  the  various  collectors  on  the 
same  electrometer  at  practically  the  same  time  each  day. 
Table  V.  shows  readings  taken  from  April  20  to  Nov.  1, 1904, 
and  where  readings  are  omitted  they  could  not  be  obtained. 
All  readings  not  otherwise  recorded  imply  negative  potential. 


Table  V.  —  Records  shomng  the  Electrical  Potential  (  Volts)  taken  from 

an  Elm  Tree  and  from  Free  Air, 


9  A.M. 

1  P.M. 

6  P.M. 

Date. 

Collector 

!.  — Free 

Air. 

Collector 
11.  — Elm. 

Collector 

I. —  Free 

Air. 

Collector 
II.  — Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II.— Elm. 

1M4. 

April  21, . 

22..       . 
28,.       . 
24..       . 
2B..        . 
28..        . 
27..        . 
28..        . 
29,.        . 
80..       . 

66.0 
48.0 
8.0 
16.0 
40.0 
82.0 

8.0 
24.0 
32.0 

66.0 
48.0 
8.0 
16.0 
40.0 
82.0 

8.0 

0.0 

82.0 

82.0 
82.0 
40.0 
16.0 
40.0 
16.0 
60.0 
82.0 
8.0 

82.0 
82.0 
40.0 
16.0 
40.0 
16.0 
60.0 
82.0 
0.0 

0.0 
16.0 

16.0 
16.0 
82.0 
40.0 
45.0 
0.0 

0.0 
16.0 

16.0 
82.0 
40.0 
46.0 
0.0 

April  24.  trees  show  Blfpis  of  l)ucl<lliig. 
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Table  V.  —  Records  showing  the  Eleclrieal  Potential  (  VoUs)  taken  from 
an  Elm  Tree  and  from  Free  Air — Continued. 


Date. 


1—4 

May   1, 

2, 

8. 

4. 

5. 

«. 

7. 

8. 

9. 
10, 
11. 

li. 

18. 
M. 
15. 
16, 
17. 
18. 
19. 

W. 
21. 
22. 
28. 
24, 
25, 
28. 
27, 
28. 

29, 
80. 

81, 


9  A.M. 


Collector 
I.  ~  Free 

Air. 


IIS.O 
16.0 
48.0 
B6.0 
66.0 
12.0 
64.0 


M.O 
48.0 
72.0 
64.0 
16.0 
8.0 


40.0 
66.0 

8.0 
82.0 

8.0 

16.0 

218.0 

88.0 

84.0 
82.0 


Collector 
II.— Elm. 


112.0 
16.0 
48.0 
66.0 
56.0 
U.O 
64.0 


S4.0 
48.0 
72.0 
64.0 
14.0 
0.0 


82.0 
40.0 

0.0 
16.0 

4.0 
14.0 
82.0 
56.0 

20.0 
0.0 


1  F.M. 


Collector 

I.  — Free 

Air. 


Collector 
II.— Elm. 


82.0 
12.0 
40.0 
24.0 
56.0 
24.0 
28.0 


28.0 
8.0 

80.0 
8.0 

8.0 

82.0 
20.0 
82.0 
82.0 
16.0 

16.0 
20.0 
16.0 
82.0 

24.0 
88.0 


82.0 
12.0 
40.0 
24.0 
66.0 
24.0 
24.5 


28.0 
8.0 

80.0 
0.0 

0.0 


8.0 
17.0 
24.0 

9.0 

8.0 
12.0 
16.0 

0.0 

20.0 
0.0 


5  P.M. 


Collector 

I.— Free 

Air. 


0.0 

8.0 

48.0 

24.0 

8.0 

20.0 


16.0 
40.0 
24.0 


20.0 
16.0 

20.0 

88.0 

8.0 

20.0 


16.0 


Collector 
n.— Elm. 


0.0 

8.0 

48.0 

24.0 

0.0 

20.0 


16.0 
40.0 
20.0 


12.0 

16.0 

24.0 

8.0 

16.0 


0.0 


May  7.  leaves  beginning  to  show;  May  9,  hardly  a  trsce;  May  14.  trees  fairly  well 
leaved,  seeds  beginning  to  drop;  heavy  thunder  showers  on  26th;  5  p.m.  readings  gave 
extremely  high  and  fluctuating  potentials. 
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TA.BUB  V.  — Records  showing  the  Electrical  Potential  (  Volts')  taken  from 
an  Elm  Tree  and  from  Free  Air — Continued. 


9  A.M. 

1  P.M. 

6  P.M . 

Date. 

CoUector 

I.— Free 

Air. 

Collector 
II. —Elm. 

Collector 
I.  — Free 

Air. 

Collector 
II.— Elm. 

Collector 

I.  — Free 

Air. 

Collector 
II. -Elm. 

June   1,  . 

«,  .       . 
8..       . 

82.0 

24.0 

16.0 

8.0 

+8.0 

-8.0 

— 

~ 

16.0 

8.0 

— 

. 

4..       . 

- 

- 

16.0 

8.0 

- 

- 

5,.       . 

8.0 

0.0 

8.0 

0.0 

112.0 

66.0 

6,  .       . 

20.0 

0.0 

8.0 

0.0 

0.0 

0.0 

7,  .       . 

- 

- 

- 

- 

- 

- 

8..        . 

- 

- 

- 

- 

- 

- 

9,.        . 

- 

- 

- 

- 

- 

- 

10,  .       . 

- 

- 

16.0 

8.0 

8.0 

0.0 

11,.        . 

28.0 

16.0 

82.0 

20.0 

24.0 

16.0 

12,.        . 

72.0 

66.0 

8.0 

0.0 

8.0 

0.0 

13,  . 

40.0 

24.0 

40.0 

24.0 

- 

- 

14,.        . 

8.0 

0.0 

82.0 

0.0 

- 

- 

15,.        . 

16.0 

8.0 

28.0 

24.0 

- 

- 

IC        . 

8.0 

0.0 

8.0 

0.0 

- 

- 

17..        . 

16.0 

8.0 

40.0 

24.0 

- 

- 

18,.        . 

86.0 

24.0 

28.0 

20.0 

16.0 

0.0 

19,.        . 

72.0 

48.0 

88%0 

66.0 

8.0 

0.0 

20.  .        . 

82.0 

20.0 

16.0 

8.0 

8.0 

0.0 

a,.      . 

20.0 

16.0 

16.0 

8.0 

8.0 

0.0 

22,.        . 

20.0 

8.0 

- 

- 

- 

- 

28,.        . 

- 

- 

- 

- 

- 

- 

24,.        . 

- 

- 

- 

- 

- 

26,.        . 

- 

- 

- 

- 

- 

26..        . 

- 

- 

— 

- 

- 

27..        . 

24.0 

12.0 

8.0 

0.0 

0.0 

0.0 

28,.        . 

16.0 

12.0 

8.0 

trace 

8.0 

trace 

29,.       . 

- 

- 

- 

- 

- 

- 

80,  . 

- 

— 

— 

— 

- 

- 

Jane  2-4,  rain;  June  ^B^  wet  wire. 
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Table  V  .  —  Records  showing  the  Electrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 


Date. 


July  I,  . 

%  ' 

5.  . 

4.  . 

6.  . 

,  6.  . 

7.  . 

8.  . 

».  . 

10.  . 

11.  . 

12.  . 

13.  . 

14.  . 

15.  . 

16.  . 

17.  . 

18.  . 

19.  . 

ao.  . 

21.  . 

22.  . 

23.  . 

24.  . 

25.  . 

26.  . 

27.  . 

28.  . 

29.  . 
80.  . 
31.  . 


9  A.M. 


Collector 
1— Free 

Air. 


86.0 
28.0 
88.0 

12.0 

24.0 


12.0 
12.0 
16.0 


20.0 


28.0 


Collector 
II.  — Elm. 


16.0 
12.0 
66.0 

0.0 

8.0 


0.0 
trace 
trace 


8.0 


8.0 


1  P.M. 


Collector 

I.— Free 

Air. 


82.0 
24.0 
8.0 
20.0 
48.0 

24.0 


8.0 
16.0 
28.0 


24.0 


82.0 


Collector 
II. -Elm. 


20.0 
0.0 
0.0 
8.0 

24.0 

0.0 


0.0 
4.0 
8.0 


8.0 


16.0 


5  P.M. 


Collector 

I.— Free 

Air. 


8.0 


32.0 
24.0 

8.0 
S8.0 
86.0 

8.0 
24.0 


8.0 
16.0 
12.0 


16.0 


CoUector 
II.  — Elm. 


4.0 


20.0 
0.0 
0.0 
12.0 
90.0 
0.0 
0.0 


trace 

4.0 

trace 


trace 


July  12-18,  electrometer  out  of  order;  July  22-28.  rain. 
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Table  V.  —  Records  showing  the  ElectriccU  Potential  (  VoUs)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 

[Collector  III.,  12  feet  hlgb,  in  Norway  spruce.    Nos.  IV.  and  V.,  readings  taken  from 

copper  plates  in  soil.    Time  of  observation,  9  A.M.] 


Date. 

Collector 

I. -Free 

Air. 

Collertor 
11.  — Elm. 

Collector 
III.— Spruce. 

No.  IV.- 

Small  Spruce 

Tree,  not 

grounded. 

No.  v.— 

Small  Spruce 

Tree, 

grounded. 

August  1,  . 

88.0 

62.0 

^ 

^ 

^ 

2,  .       . 

0.0 

0.0 

- 

- 

• 

8,  .        . 

8.0 

0.0 

- 

- 

- 

4.  .        . 

- 

- 

- 

- 

- 

B.  .        . 

- 

- 

- 

- 

- 

6,  .        . 

72.0 

40.0 

- 

- 

- 

7,  .        . 

82.0 

16.0 

- 

- 

- 

8,  .        . 

96.0 

66.0 

- 

- 

- 

9.  .        . 

40.0 

24.0 

- 

- 

- 

10,  . 

8.0 

0.0 

- 

- 

- 

11,  .        . 

16.0 

8.0 

Very 

slight  move 

ment 

12.   .        . 

66.0 

82.0 

+4.0 

+4.0 

+4.0 

18,  .        . 

8.0 

trace 

+trace 

+trace 

+trace 

14,  .        . 

06.0 

66.0 

+6.0 

+8.0 

+16.0 

15,  . 

24.0 

16.0 

+trace 

+4.0 

+trace 

1«.  .        . 

82.0 

16.0 

trace 

+8.0 

+12.0 

17,  .        . 

0.0 

0.0 

+8.0 

+8.0 

+12.n) 

18,  . 

+16.0 

+8.0 

-^.0 

-8.0 

-8.0 

19.  .        . 

40.0 

20.0 

0.0 

trace 

trace 

20,  .        . 

- 

- 

- 

- 

- 

21.  .        . 

72.0 

40.0 

+8.0 

+8.0 

+12.0 

22.  .        . 

8.0 

+trace 

+trace 

+trace 

+trace 

23,  .        . 

8.0 

trace 

+8.0 

+4.0 

+8.0 

24,  .        . 

48.0 

24.0 

0.0 

trace 

trace 

2ft,   .        . 

56.0 

28.0 

0.0 

0.0 

trace 

28,  .        . 

96.0 

52.0 

+8.0 

+8.0 

+12.0 

27,  .        . 

88.0 

40.0 

0.0 

0.0 

0.0 

28,   .        . 

40.0 

24.0 

0.0 

0.0 

0.0 

20,  .        . 

8.0 

trace 

0.0 

0.0 

0.0 

80,   .        . 

40.0 

16.0 

+2.0 

+2.0 

+2.0 

81,  . 

40.0 

24.0 

0.0 

0.0 

0.0 
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Table  V.  —  Records  showing  the  Electrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continaed. 

[Collector  III.,  12  feet  high,  In  Norway  Bpmoe.   Kob.  IV.  and  V.,  readings  talran  from 

oopper  plates  In  soil.    Time  of  obeerration,  8  P.M.J 

Date. 

Collector 

I.  — Free 

Air. 

Collector 
II.— £hn. 

Collector 
III.— Spmoe. 

No.  IV.— 

Small  Sprnce 

Tree,  not 

grounded. 

No.  V.- 

Small  Spmoe 

Tree, 

grounded. 

1904. 

August  1,    . 

4 

80.0 

40.0 

- 

- 

- 

X,       . 

8.    .        . 

8.0 

0.0 

- 

- 

- 

4,    .       . 

6,    .       . 
«,    .        . 

- 

- 

- 

- 

- 

24.0 

12.0 

_ 

_ 

^ 

7,    .       . 

40.0 

24.0 

- 

- 

- 

8,    .       . 

88.0 

66.0 

- 

- 

- 

9,    .       . 

24.0 

12.0 

- 

- 

- 

10,    .       . 

0.0 

0.0 

- 

- 

- 

11,    .       . 

8.0 

0.0 

0.0 

0.0 

0.0 

12,    .       . 

40.0 

24.0 

+4.0 

+4.0 

+4.0 

18,    . 

66.0 

4.0 

+traoe 

+traoe 

+tnu3e 

U,    .        . 

24.0 

12.0 

-H.O 

+trace 

+4.0 

Iff,    . 

72.0 

40.0 

+4.0 

+8.0 

+12.0 

16,    . 

16.0 

8.0 

trace 

trace 

trace 

17,    .        . 

0.0 

0.0 

0.0 

0.0 

0.0 

18,    .        . 

0.0 

0.0 

0.0 

0.0 

0.0 

19,    . 

40.0 

20.0 

0.0 

0.0 

trace 

20,    .       . 

- 

- 

- 

- 

- 

21,    ,       . 

40.0 

24.0 

+4.0 

trace 

12.0 

22,    .       . 

8.0 

0.0 

0.0 

0.0 

0.0 

28,    .       . 

8.0 

0.0 

+8.0 

trace 

trace 

24,    .       . 

66.0 

32.0 

0.0 

0.0 

0.0 

25,    .        . 

82.0 

24.0 

0.0 

0.0 

trace 

26,    .       . 

72.0 

40.0 

+8.0 

+8.0 

+8.0 

27,    .        . 

48.0 

24.0 

0.0 

0.0 

0.0 

28,    .       . 

8.0 

trace 

0.0  . 

0.0 

0.0 

29,    .       . 

4.0 

0.0 

0.0 

0.0 

0.0 

80,    . 

16.0 

8.0 

0.0 

0.0 

0.0 

81,    . 

40.0 

24.0 

0.0 

0.0 

0.0 
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Table  V.  — Records  showing  the  Electrical  Potential  (  Volts)  taken  from 
an  Elm  Tree  and  from  Free  Air  —  Continued. 

[Collector  III.,  IS  feet  high,  in  Norway  spmce.   Noe.  IV.  and  V.,  readings  taken  from 

oopper  plates  in  soil.   Time  of  observation,  0  ▲  Jf .] 


Datb. 

CoUector 

I.  — Free 

Air. 

Collector 
II.— Elm. 

Collector 
III.— Spruce. 

No.  IV.— 

Small  Spruce 

Tree,  not 

grounded. 

No.  V 

Small  Spruce 

Tree. 

grounded. 

September  1,     . 

88.0 

fi2.0 

-H.O 

+4.0 

+4.0 

8,     . 
4.     . 

96.0 

66.0 

+8.0 

+8.0 

+8.0 

6.     . 

72.0 

40.0 

4.0 

2.0 

4.0 

%     . 

—8.0 

—trace 

+0.0 

+0.0 

+0.0 

7.     . 

40.0 

24.0 

0.0 

0.0 

0.0 

8,     . 

B6.0 

82.0 

0.0 

0.0 

0.0 

9,     . 

72.0 

40.0 

0.0 

trace 

trace 

10,     . 

- 

- 

- 

- 

- 

11.     . 

- 

- 

- 

- 

- 

12.     . 

- 

- 

- 

- 

- 

18.     . 

- 

- 

- 

- 

- 

14.     . 

- 

- 

- 

- 

- 

15.     . 

- 

- 

- 

- 

- 

16.     . 

—        • 

- 

- 

- 

- 

17.     . 

- 

- 

- 

- 

- 

18,     . 

- 

- 

- 

- 

- 

19.     . 

- 

- 

• 

- 

- 

M.     . 

- 

- 

- 

- 

- 

21.     . 

- 

- 

- 

- 

- 

a,    . 

- 

- 

- 

- 

- 

».    . 

- 

- 

- 

- 

- 

24,     . 

- 

- 

- 

- 

- 

26.     . 

- 

- 

- 

- 

- 

M,     . 

0.0 

0.0 

0.0 

0.0 

o.A 

«7.     . 

8.0 

8.0 

0.0 

0.0 

trace 

».     . 

- 

- 

- 

- 

- 

».     . 

- 

- 

- 

- 

- 

80,     . 

24.0 

24.0 

0.0 

trace 

trace 

September  6.  possibly  slight  moyement  toward  positlye  in  Nos.  III..  IV.  and  V. 
Operator  away  from  September  10  to  September  26. 
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Table  V.  —  Beearda  showing  (he  Electrical  Potential  (  VoUs)  taken  from 
an  Elm  Tree  and  from  Free  Air — Concluded. 

[Collector  III.,  IS  feet  high,  In  Norway  Bpnme.   Nos.  IV.  and  V.,  readings  taken  from 

copper  plates  In  soil.    Time  of  obeer?atlon,  9  a.)i.] 


Datb. 

Collector 

I.  — Free 

Air. 

Collector 
1 1. -Elm. 

Collector 
III.  — Spruce. 

No.  IV.— 

Small  Spruce 

Tree,  not 

grounded. 

No.V.- 

Small  Spruce 

Tree, 

grounded. 

1M4. 

October  1, . 

40.0 

82.0 

4.0 

2.0 

4.0 

«..       . 

66.0 

48.0 

4.0 

trace 

2.0 

8..       . 

96.0 

80.0 

8.0 

trace 

trace 

4,.       . 

- 

- 

- 

- 

6,.       . 

8.0 

8.0 

4.0 

4.0 

8.0 

6,.        . 

40.0 

86.0 

trace 

trace 

trace 

7..       . 

- 

- 

- 

— 

- 

8,.        . 

- 

- 

- 

- 

- 

9..        . 
10,.        . 

^ 

^ 

: 

11,.        . 

- 

- 

- 

- 

- 

W..       . 

- 

- 

- 

- 

- 

IS,. 

- 

- 

- 

- 

- 

14..        . 

8.0 

8.0 

2.0 

2.0 

4.0 

15,.       . 

40.0 

40.0 

4.0 

trace 

4.0 

16,.        . 

8.0 

8.0 

trace 

m 

0.0 

0.0 

17,.        . 

16.0 

16.0 

2.0 

trace 

2.0 

18,.       . 

40.0 

0.0 

0.0 

0.0 

0.0 

19,.       . 

24.0 

24.0 

• 

trace 

0.0 

trace 

80,.       . 

- 

- 

- 

- 

21,.       . 

- 

- 

- 

- 

i2,.       . 

- 

- 

- 

- 

- 

28,.        . 

- 

- 

- 

- 

- 

24,.        . 

40.0 

40.0 

0.0 

0.0 

0.0 

26,.       . 

8.0 

8.0 

trace 

trace 

trace 

*          28..        . 

- 

- 

- 

- 

- 

27,.        . 

- 

- 

- 

- 

- 

28..        . 

- 

- 

- 

- 

- 

29,.        . 

8.0 

8.0 

0.0 

trace 

trace 

30,.        . 

- 

- 

- 

- 

- 

81,. 

- 

- 

— 

- 

- 

October  6.  leaves  turning  color.  \crj  few  falling;  October  20,  leayes  taken  oif  by  hlf^ 
wind;  October  24.  leaves  entirely  off  trees. 
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Diagram  II.  — Showing  the  results  of  electrical  readings  from  free  air.  Collector  I., 
and  elm  tree,  Collector  II.,  for  the  month  of  August  The  spaces  on  the  abscissa 
denote  days;  the  spaces  on  the  ordinate  denote  periods  of  eight  volte  each.  Solid 
line  indicates  free  air  readings;  dotted  line  indix^tea  elm  tree  readings. 
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Table  VI.  —  Summary  of  Potential  Readings  of  the  Preceding  Tables^ 
sh&wing  the  Total  and  Average  Results  given  by  Collector  I,  {Free 
Air)  and  Collector  II.  {Elm  Tree) . 


Total  Voltage  of— 


Collector 

I.  — Free 

Air. 


Collector 
II.  — Elm. 


April,     .       . 
May  1  to  May  14, . 
May  14  to  May  81, 
Jnne, 
July,      . 
Aujpist, . 
September,    . 
October  1  to  October  7, 
October  7  to  October  31, 


S40 
672 


496 
284 
1,068 
466 
840 
168 


240 
672 
288 
276 
108 
608 
276 
204 
162 


Average  Daily 
Voltage  of— 


Collector 

1.  — Free 

Air. 


Collector 
II.— Elm. 


80.0 
68.0 
44.2 
88.0 
87.8 
64.4 
67.0 
48.0 
19.0 


80.0 
62.0 
26.8 
21.8 
18.0 
29.6 
84.6 
40.8 
10.0 


While  the  results  obtained  from  this  series  of  experiments 
do  not  possess  the  same  value  as  the  series  extending  over 
more  than  one  season,  they  nevertheless  point  very  strongly 
to  the  conclusion  that  trees  do  modify  to  a  considerable 
extent  atmospheric  electrical  potential  in  their  immediate 
vicinity.  By  consulting  the  summary,  Table  VI.,  where  the 
total  and  average  potentials  for  different  periods  are  shown, 
it  will  be  seen  that  some  important  differences  occurred 
between  the  potentials  of  the  free  air  and  the  elm  tree 
collectors'.  It  is  significant  also  that  there  occurred  no 
difference  in  the  readings  between  the  free  air  collector  and 
that  in  the  elm  tree  up  to  the  time  when  the  leaves  developed. 
The  few  readings  which  we  were  able  to  make  in  October 
after  the  leaves  had  fallen  showed  the  same  results. 

Our  interpretation  of  the  results  of  these  observations  is, 
that  the  elm  tree  took  some  electricity  from  the  air  immedi- 
ately surrounding  it  during  the  period  in  which  it  was  in 
foliage.  If  this  single  series  of  observations  is  typical  of 
what  takes  place  in  nature,  then  we  can  conclude  that  the 
atmospheric  electrical  potential  is  not  affected  much  by  trees 
in  the  immediate  vicinity  except  when  they  are  in  foliage. 
There  are  a  few  instances  where  collectors  I.  and  II.  showed 
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positive  potentials,  and  practically  the  same  relative  differ- 
ences are  shown  here  as  in  the  numerous  negative  potential 
readings. 

The  collector  in  the  branches  of  the  spruce  tree,  12  feet 
from  the  ground  (Collector  III.),  from  which  it  was  well  in- 
sulated, invariably  showed  the  opposite  potential  from  that 
obtained  in  the  free  air  and  from  the  elm  tree.  It  will  appear 
from  this  that  the  air  surrounding  the  collector  in  the  spruce 
tree  was  charged  with  the  same  kind  of  potential  (positive 
or  negative)  as  that  of  the  earth;  and  the  readings  taken 
from  Nos.  IV.  and  V.,  which  were  very  close  to  this  tree, 
although  four  feet  higher,  gave  the  same  kind  of  potential  as 
that  of  Collector  III. ,  or  larger  spruce  tree.  In  other  words, 
all  the  potentials  in  Nos.  III.,  IV.  and  V.  are  opposite  to  that 
of  the  air.  There  were  some  difficulties  experienced  in  ob- 
taining readings  of  the  three  spruce  trees,  —  partly  because 
the  readings  had  to  be  taken  too  close  to  the  ground,  and 
partly,  perhaps,  because  we  were  dealing  with  the  same  kind 
of  potential  in  the  air  that  the  earth  was  charged  with ;  and 
that,  therefore,  when  the  potential  of  the  air  in  the  branches 
of  the  spruce  tree  and  the  potential  of  the  earth  were  the  same 
in  degree  and  kind,  differences  in  potential  would  not  exist, 
and  therefore  measurements  would  be  impossible.  Evergreen 
trees,  which  are  supplied  with  a  large  number  of  pointed 
leaves,  may  possibly  be  better  adapted  to  discharge  elec- 
tricity than  deciduous  trees.  It  is  quite  possible  that  ever- 
green trees  behave  quite  differently  from  deciduoud  trees  as 
regards  their  relationship  to  atmospheric  electricity.  In  our 
opinion,  there  is  a  strong  probability  that  all  living  plants  act 
as  conductors,  or  that  they  serve  to  keep  the  potential  of  the 
earth  and  the  air  in  more  or  less  equilibrium  ;  and  that  trees 
and  vegetation  in  general  take  part  in  this,  although  in  all 
probability  all  species  do  not  act  in  the  same  specific  manner. 

This  phase  of  the  subject  has  not  been  studied  as  much  as 
is  desirable.  We  infer  from  our  own  observations  that  some 
trees  show  a  great  tendency  towards  conducting  the  electricity 
from  the  air  to  the  earth,  and  that  other  trees  show  the 
same  tendency  for  conducting  electricity  from  the  earth  to 
the  air ;  and  that  in  all  probability  this  exchange  of  elec- 
tricity from  the  air  to  the  earth,  and  vice  versa^  does  not  take 
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place  at  the  same  time  through  the  same  tree;  and  that, 
under  normal  conditions,  —  that  is,  when  no  great  electrical 
disturbance  is  taking  place,  —  some  species  of  trees  always 
conduct  the  electricity  to  the  air  from  the  earth,  while  other 
species  conduct  electricity  from  the  earth  to  the  air.  It  is 
not  at  all  unlikely  that  in  the  vicinity  of  large  trees  there 
is  exhibited  a  detrimental  influence  on  crops,  and  vegetation 
in  general,  to  an  extent  which  cannot  be  accounted  for  by 
the  lack  of  sunshine  and  soil  moisture. 

Some  Important  Literature  relating  to  Diseases,  etc., 
OF  Crops  not  generally  believed  to  be  caused  by 
Fungi  or  Insects. 

The  publication  by  Dr.  W.  C.  Sturgis^  of  a  host  index 
relating  to  economic  fungi  has  proved  of  great  value  to 
students,  and  to  those  interested  in  the  literature  pertaining 
to  fungous  diseases  of  our  important  cultivated  crops.  Un- 
fortunately, the  host  index  of  Dr.  Sturgis  does  not  include 
tliose  troubles  generally  termed  physiological,  or  those  of 
an  unknown  nature. 

The  following  list  is  compiled  to  supplement  his  host  index 
to  literature  pertaining  to  fungous  diseases.  It  is  by  no 
means  complete,  but  includes  at  least  some  of  the  more 
important  publications  of  the  agricultural  experiment  sta- 
tions and  United  States  Department  of  Agriculture  relating 
to  functional  and  unknown  disorders. 

Apple  {Pints  malus,  L.) . 

BoUdiDin  Fruit-^pot,  Brovon-tpot,  — N.  Y.  (Geneva)  Agr.  Ezp.  Sta.,  Bull.  No. 

164,  1899,  pp.  215-219.    Vt.  Agr.  Exp.  Sta.,  Rept.  1899;  1900,  pp.  159-164. 
Frost-blisters  {Leaves).  — 'S.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902, 

pp.  2n-^3A.    See  Quince.    Mass.  Hatch  Exp.  Sta.,  Rept.  No.  15, 1903,  pp. 

32-34. 
Frost^racks  {Fruit) .— Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  p.  100.    See  Pear. 
Rosette.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  69,  1902,  pp.  4-6. 
8caid.  —  yt.  Agr.  Exp.  Sta.,  Rept.  1896-97,  pp.  55-^;  also  11th  Rept.  1898,  pp. 

loD,    l*l«7. 

graying  and  Bloom.  — "S.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  196, 1900. 
Spraying  Injuries.  —  N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  1902,  pp. 
225-230. 

Apbicot  {Prunus). 

Leaf-scorch  or  Sunburn.  — Ariz.  Agr.  Exp.  Sta.,  Rept.  1898,  pp.  163-165. 

1  Conn.  (State)  Agr.  Exp.  Sta.,  Bull.  No.  118, 1893;  Bepts.  17,  1886;  il,  1887;  and  24, 
1900. 
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AsTBB  (Cidlist^us  KortenHSt  Cass.). 
Tellow9.—MaM.  Hatch  Ezp.  Sta.,  Boll.  Ko.  79, 1902,  p.  11. 

Bbbt  (Beta  vulgaris,  L.) . 

Leqf-soorch  (Sugar  £eeO-— N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  Ko.  162, 1899, 

pp.  167-171. 

Cauliflowbb  {Bra$siea  oleracea,  L.) . 

Lec^soorch  or  7Xp-&urn.  — N.  Y.  (Geneva)  Agr.  Ezp.  Sta.,  Bull.  No.  162, 1899, 

pp.  176,  177. 

Cblbbt  {Apium  graveolens,  L.). 

Pi<Ain«M.— Biaryland  Agr.  Ezp.  Sta.,  Boll.  Ko.  83,  1902;  also  Bull.  Ko.  93, 

1904. 

Ghbbbt  (Prunus  CerasuSt  L.). 

Leqfscorch.  —  lf.  Y.  (Geneya)  Agr.  Ezp.  Sta.,  Bull.  No.  162, 1899,  pp.  171-176. 
See  Maple,  etc. 

Cotton  {OoMypium,  spp.). 

Red  Leqf-blight.  —  AlA.  Coll.  Sta.,  Bull.  No.  36,  1892,  pp.  31,  32. 
Shedding  qf  Bolls.— AIa,  Coll.  Sta.,  Bull.  No.  41, 1892,  pp.  &d-5S. 
Yellow  Leqf-blight. —AIa.  Coll.  Sta.,  Bull.  No.  36,  1892,  pp.  2-31. 

CucuMBBB  {Cueumis  S€Uivus,  L.). 

Leqf-curl.  —  Mass.  Hatch  Ezp.  Sta.,  Bull.  No.  87,  pp.  30,  31. 

StemrCurL  —  Mass.  Hatch  Ezp.  Sta.,  Bull.  No.  87,  p.  32. 

WilU  —  yiaas,  Hatch  Ezp.  Sta.,  Bull.  No.  87,  p.  32;  also  Kept.  1899,  pp.  159-163. 

Gbapb  (Ftti«,  spp.). 

California  Vine  Disease.  —  U.S.  Dept.  Agr.,  Dlv.  Veg.  Path.,  Bull.  No.  2, 1892. 

U.  S.  Dept.  Agr.,  Fanners'  Bull.  Ko.  30,  pp.  1-11. 
Chlorosis.  — \J.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  2,  1892,  pp.  179-181. 
CovXure.  —  \j.  &.  Dept.  Agr.,  Dlv.  Veg.  Path.,  Fanners'  Bull.  Ko.  30,  pp.  11-14. 
Mai  NerOf  Rougeot  and  Folletage.  —  K.  Y.  (Cornell  Univ.)  Agr.  Ezp.  Sta., 

Bull.  Ko.  76,  1894,  pp.  420,  421.    U.  S.  Dept.  Agr.,  Dlv.  Veg.  Path.,  BnU. 

Ko.  2,  1892,  pp.  181-U)8. 
Sunstroke.  — CaL  Agr.  Ezp.  Sta.,  Kept.  1887-93,  pp.  450,  451. 
Pourriture.  —  V.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  Ko.  2,  1892,  pp.  181.  182. 
iS^/Zin^r.— Conn.  (State)  Agr.  Ezp.  Sta.,  Rept.  1896,  pp.  278-281.    Mich.  Agr. 

Ezp.  Sta.,  Bull.  Ko.  121,  1895,  p.  51.    K.  Y.  (Cornell  Univ.)  Agr.  Ezp.  Sta., 

Bull.  Ko.  76, 1894,  pp.  413-440,  452^464. 

Lbttucb  (Lactuca  sativa,  L.). 

Top-burn. — Mass.  Hatch  Ezp.  Sta.,  Bull.  Ko.  69,  p.  38;  also  Rept.  1897,  pp. 
82-84. 

Lilt  {Lilium\  spp.). 

Bermuda  Lily  Disease.  —  U.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  BulL 
Ko.  14, 1897. 

Mblon  (Cucumis  Melo,  L.). 

Top^urn,  —  Ga.  Agr.  Ezp.  Sta.,  Bull.  Ko.  57, 1902,  p.  190. 

Obanobs,  Lbmons,  btc.  (Citrus,  spp.). 

Blight  — IJ.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull.  Ko.  8,  1896,  pp. 

9-14.    U.  S.  Dept.  Agr.,  Joum.  Mycol.,  Vol.  VII.,  1894,  pp.  32-34. 
Die-back  or  Exanthema,  —  Cal.  Agr.  Exp.  Sta.,  Bull.  Ko.  138,  1902,  pp.  40,  41. 

Fla.  Agr.  Ezp.  Sta.,  Bull.  Ko.  63,  1900,  pp.  157-161.    U.  S.  Dept.  Agr.,  Div. 

Veg.  Phys.  and  Path.,  Bull.  Ko.  8,  1896,  pp.  14-20.    U.  S.  Dept.  Agr.,  Jonm. 

Mycol.,  Vol.  VII.,  1894,  pp.  29,  30. 
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Foot-rot  or  Mai  di  G^omma.  — Fla.  Agr.  Ezp.  Sta.,  Bull.  No.  03,  1900,  pp.  151- 

155.  U.  S.  Dept.  Agr.,  Div.  Veg.  Phys.  and  Path.,  Ball.  No.  8, 1896,  pp.  28- 
33.    U.S.  Dept.  Agr.,  Joum.  Mycol.,  Vol.  VII.,  1894,  pp.  30-32. 

ife/ano«e.  — Fla.  Agr.  Exp.  Sta.,  Bull.  No.  53,  1900,  pp.  168,  169.    U.  S.  Dept. 
Agr.,  Div.  Veg.  Phys.  and  Path.,  Bull.  No.  8,  1896,  pp.  33-38. 

p£ACH  (Prunus  Peraica,  Benth.  and  Hook.) . 

Bordeaux  It\}ury.  —  Conn.  (State)  Agr.  Exp.  Sta.,  24th  Ann.  Kept.  1900,  pp. 

219-254.    N.  Y.  (Cornell  Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  164,  1899,  pp. 

385-388.    See  Plum.    Tenn.  Agr.  Exp.  Sta.,  Bull.,  Vol.  XV.,  No.  2,  1902. 
Dropsical  Swellings  of  Twigs  and  Branches,  —  Ohio  Agr.  Exp.  Sta.,  Bull.  No. 

92,  1898,  pp.  206-208. 
FnUt-crack  or  SunrScald,  —  Coh  Agr.  Exp.  Sta.,  Bull.  No.  41, 1898,  pp.  15-18. 
Gum  Disease— 'Mich.  Agr.  Exp.  Sta.,  Kept.  1896,  pp.  123,  124;  alao  Bept.  1897, 

p.  96.    Mich.  Agr.  Exp.  Sta.,  Bull.  No.  156,  1898,  p.  304. 
Little  PeacA.— Mich.  Agr.  Exp.  Sta.,  Kept.  1896.  pp.  121,  122;  also  Bull.  No. 

156,  1898,  pp.  303,  304. 

Mechanical  Injuries,  etc,  —  Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92, 1898,  pp.  189, 190. 
Rostitte,  —  Q^.  Agr.  Exp.  Sta.,  Bull.  No.  42,  1898,  p.  221.    Maryland  Agr.  Exp. 

Sta.,  Bull.  No.  42,  1896,  pp.  160-162.    Oklahoma  Agr.  Exp.  Sta.,  Bull.  No. 

20,  1896,  p.  21.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  1.  1891.    U.  S. 

Dept.  Agr.,  Farmers'  Bull.  No.  17,   pp-   13-17.    U.  S.  Dept.  Agr.,  Joum. 

Mycol.,  Vol.  VI.,  pp.  143-148.    U.  S.  Dept.  Agr.,  Joum.  Mycol.,  Vol.  VII., 

1894,  pp.  226-232. 
Twig  Diseases, —  Gum^flow.  —  Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92, 1898,  pp.  199- 

206. 
Twig  Spots.  — Ohio  Agr.  Exp.  Sta.,  Bull.  No.  92,  1898,  p.  208. 
Yellows.  — Coim.  (State)  Agr.  Exp.  Sta.,  Bull.  No.  Ill,  1892,  pp.  7,  8;  also  Bull. 

No.  115.     Delaware  Agr.  Exp.  Sta.,  Kept.  1893,  pp.  152,  153;  also  Bept. 

1897,  pp.  168-173.    Ga.  Agr.  Exp.  Sta.,  Bull.  No.  42,  1898,  p.  220.    Maryland 

Agr.  Exp.  Sta.,  Bull.  No.  42,  1896,  pp.  157-160.    Mass.  BuU.  Bussey  Inst. 

(Harvard  Univ.),  Vol.  III.,  Pt.  1,  1901.    Mass.  Hatch  Exp.  Sta.,  Bull.  No. 

8,  1890,  pp.  6-12.    Mich.  Agr.  Exp.  Sta.,  Bull.  No.  103,  1894,  pp.  46-53.    N.J. 

Agr.  Exp.  Sta.,  Kept.  1898,  pp.  357-359;  also  Kept.  1899,  pp.  417,  418.    N.  Y. 

(Cornell  Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  25,  1890,  pp.  178-180;  also  Bull. 

No.  75,  1894,  pp.  31^-408.    No.  Car.  Agr.  Exp.  Sta.,  Bull.  No.  92,  1898,  pp. 

101,  102,  112;  also  Bull.  No.  120,  1895,  pp.  300,  301.    Ohio  Agr.  Exp.  Sta., 

Bull.  No.  104,  1899,  pp.  212-216;  also  Bull.  No.  92,  1898,  pp.  190-199.    Pa. 

Agr.  Exp.  Sta.,  Bull.  No.  37,  1896,  pp.  21-23.    U.  S.  Dept.  Agr.,  Div.  Veg. 

Path.,  Bull.  No.  4,  1893.    U.  S.  Dept.  Agr.,  Div.  Veg.  Path.,  Bull.  No.  1, 

1891.    U.  S.  Dept.  Agr.,  Farmers'  Bull.  No.  17,  1894.    U.  S.  Dept.  Agr.,  Sec. 

Veg.  Path.,  Bull.  No.  9,  1888.    W.  Va.  Agr.  Exp.  Sta.,  Bull.  No.  66,  1900, 

pp.  214,  215. 

Peab  {Pirus  communis,  L.) . 

Frost  Ii\;uries.  — Col.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1898,  pp.  15-18  (tree  trunk). 

See  Plum  and  Peach.    Conn.  (State)  Agr.  Exp.  Sta.,  19th  Kept.  1895,  p. 

190  (on  fmit) .    Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  p.  100  (on  fruit) .    See 

Apple. 

Plum  (Prunus,  spp.). 

Frost-cracks  and  Sun-scald. —  Cal.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1898,  pp.  15-18. 

Del.  Agr.  Exp.  Sta.,  Bull.  No.  57,  1902,  pp.  13-15. 
Gummosis.  —  Ohio  Agr.  Exp.  Sta.,  Bull.  No.  79, 1897,  pp.  121,  122.    Oregon  Agr. 

Exp.  Sta.,  Bull.  No.  45,  1807,  pp.  68-72. 
Yellows.  —  Consult  Peach  literature.    Mass.  Hatch  Exp.  Sta.,  Kept.  1903,  p.  35. 

Potato  (Solanum  tuberosum,  L.) . 

Arsenical  Poisoning. — Vt.  Agr.  Exp.  Sta.,  Bull.  No.  49,  1895,  pp.  97,  98:  also 
Bull.  No.  72,  1899,  pp.  9,  10. 
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Internal  Broton  /7o^  — Minn.  Agr.  Exp.  Sta.,.BulI.  No.  39,  1891,  pp.  212,  213. 

Minn.  Agr.  Exp.  SU.,  Bull.  No.  4>5,  1895,  p.  310.    N.  Y.  (Geneva)  Agr.  Exp. 

Sta.,  Bull.  No.  101,  pp.  78-83;  also  Kept.  1896,  pp.  5OMS09. 
Pimply  Potatoes.  — y.  Y.  ((Jeneva)  Agr.  Exp.  Sta.,  Bull.  No.  101,  1896,  pp.  84, 

85 ;  also  Rept.  1896,  p.  511. 
Stem-blight.  S.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  101,  1896,  pp.  83,  S4; 

also  Bull.  No.  138,  1897,  pp.  632-634. 
8unrseald.  —  yt.  Agr.  Exp.  Sta.,  Bull.  No.  72,  1899,  pp.  12, 13. 
Tip-bum.  — V.  S.  Dept.  Agr.,  Farmers'  Bull.  No.  91,  p.  10.    Vt.  Agr.  Exp.  Sta., 

Bull.  No.  49,  1895,  pp.  98,  99;  also  Bull.  No.  72,  1899,  pp.  10-12. 

QuiNCB  {Pirus  Cydonia). 

Fro9t-bli8ter8  (Leave*) .  — N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  220,  19Q2, 
pp.  224,  225. 

Raspberry  {Rubiu,  spp.) . 

Yellows.  — N.  Y.  (Geneva)  Agr.  Exp.  Sta.,  Bull.  No.  226,  1902,  pp.  362^364. 

RiCR  {Oryza  sativa,  L.). 
Blast,S.  C.  Agr.  Exp.  Sta.,  Bull.  No.  41,  1899,  pp.  3-7. 

RosR  {Rosat  spp.). 

Bronzing  of  Leaves.  —  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  156-159.     N.  J. 
Agr.  Exp.  Sta.,  Rept.  1891,  pp.  303,  304. 

Tobacco  (Xicotiana  7Vi6acum,  L.). 

Mosaic  Disease,  "  Calico  "  or  Mottled  Top.  —  Conn.  (State)  Agr.  Exp.  Sta.,  Rept. 

1898,  pp.  242-260;   also  Rept.  1899,  pp.  252-261.    U.  S.  Dept.  Agr.,  Beau. 
Plant  Indus.,  Bull.  No.  18,  1902. 

Spotting,  — Comi.  (State)  Agr.  Exp.  Sta.,  Rept.  1898,  pp.  254-260;  also,  Bept. 

1899,  pp.  252-261. 

Tomato  {Lycopersieum  esculentumf  Mill.). 

Dropping  of  Buds.  — FIa.  Agr.  Exp.  Sta.,  Bull.  No.  21,  1898,  pp.  37,  38;  also 

Bull.  No.  47,  1898,  pp.  148-151. 
Hollow  Stem.  —  F\&.  Agr.  Exp.  Sta.,  Bull.  No.  47,  1898,  pp.  151-153. 
(Edema.  — F\a.  Afij-  Exp.  Sta.,  Bull.  No.  47,  1898,  pp.  146-148.    N.  Y.  (Cornell 

Univ.)  Agr.  Exp.  Sta.,  Bull.  No.  53,  1893.    Vt.  Agr.  Exp.  Sta.,  6th  Rept. 

1892,  p.  88. 

MiSCBLLAXEOUS. 

Arsenical  Ii\juries.  —  Csk\.  Agr.  Exp.  Sta.,  Bull.  No.  151, 1903. 
Lichens,  Mosses,  etc.  —  Y\%.  Agr.  Exp.  Sta.,  Bull.  No.  53, 1900,  pp.  169-173. 
Shade  Trees. — Mechanical  injuries,  etc.:   Conn.  (State)  Agr.  Exp.  Sta.,  Bull. 
No.  131,  1900;   also  24th  Rept.  1900,  pp.  330-351.     N.  Y.  (Cornell  Univ.) 
Agr.  Exp.  Sta.,  Bull.  No.  205,  1902. 
Leaf-scorch  or  wilt:  Vt.  Agr.  Exp.  Sta.,  13th  Rept.  1899-1900,  pp.  281,  282. 
Mass.  Hatch  Exp.  Sta.,  Rept'.  1897,  pp.  81,  82.    N.  Y.  (Geneva)  Agr.  Exp. 
Sta.,  Bull.  No.  162,  1899,  pp.  177, 178. 
Illuminating  gas,  steam,  etc. :  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  163-167. 
Loss  of  foliage:  Mass.  Hatch  Exp.  Sta.,  Rept.  1899,  pp.  153,  154. 
Current  electricity,  lightning:  Mass.  Hatch  Exp.  Sta.,  Bull.  No.  91,  1903. 
Sunstroke:  Kentucky  Agr.  Exp.  Sta.,  Bull.  No.  47,  1893,  pp.  6-8. 
Smoke  and  Atmospheric  Gases.  —  Pa.  State  Coll.  Publication  (Prof.  Buckhout) , 
1900  (effects  on  trees) .    Utah  Agr.  Exp.  Sta.,  Bull.  No.  88, 1903  (efFects  on 
crops) . 
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EEPORT  OF  THE  METEOROLOGIST. 


J.    E.   08TRANDER. 


At  the  beginning  of  the  year  a  change  was  made  in  the 
times  of  observation,  from  7  a.m.,  2  p.m.  and  9  p.m.  to  8  a.m. 
and  8  p.m.  This  was  done  in  order  to  make  them  synchro- 
nous with  those  of  the  United  States  Weather  Bureau,  this 
station  being  one  of  the  voluntary  stations  of  that  service. 
This  change  has  made  no  appreciable  difference  in  the  daily 
means  compared  with  those  of  previous  years,  excepting 
those  of  relative  humidity,  where  the  omission  of  the  obser- 
vation near  midday  seems  to  have  resulted  in  a  higher  mean. 
The  effect,  however,  can  be  more  definitely  determined  after 
the  change  has  been  in  operation  for  a  number  of  years. 

As  in  previous  years,  much  of  the  work  of  this  division 
has  been  that  of  observation  and  transcription  of  the  records 
in  permanent  form.  The  usual  bulletins  have  been  regularly 
issued  at  the  beginning  of  each  month,  containing  the  more 
important  daily  records,  together  with  the  monthly  means, 
and  remarks  on  any  unusual  features  that  occurred.  An 
annual  summary  will  be  made  a  part  of  the  December  bul- 
letin. 

The  local  forecasts  have  been  regularly  received  from  the 
Boston  office  of  the  United  States  Weather  Bureau,  and  the 
signals  displayed  from  the  flag-staff  on  the  tower.  This 
station  is  furnishing  the  weekly  reports  for  the  '  ^  snow  and 
ice  "  bulletin,  as  has  been  done  the  last  few  years. 

In  addition  to  furnishing  the  section  director  of  the  Weather 
Bureau  with  the  voluntary  observers'  reports,  as  well  as  our 
printed  bulletin,  at  his  request  early  in  the  year  all  the  rec- 
ords at  this  station  were  examined  and  the  data  tabulated  to 
be  used  in  a  climatological  directory  of  the  principal  stations 
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of  the  United  States.  A  phenological  record  was  also  kept 
during  the  growing  season,  and  two  copies  furnished  the 
section  director  as  re({uested. 

As  a  part  of  the  college  exhibit  for  the  Louisiana  Purchase 
Exposition  at  St.  Louis,  this  division  prepared  a  number  of 
charts  in  water  colors,  showing  many  of  the  meteorological 
features  of  the  station.  Photographs  of  most  of  our  self- 
recording  instruments  were  also  sent. 

Two  new  clocks  for  the  Draper  instruments  were  pur- 
chased during  the  year,  to  replace  othei's  that  had  become 
unreliable. 

Mr,  F.  F.  Henshaw  retired  as  observer  upon  his  graduation 
in  June,  and  was  succeeded  by  the  assistant  observer,  Mr. 
G.  W.  P^tch. 
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REPOKT   OF   THE   CHEMIST. 


DIVISION   OF   FOODS   AND   FEEDING. 


J.    B.   LINDSEY. 

Chemical  Assistants :  e.  b.  Holland,  p.  h.  smith  and  e.  s.  fulton. 
Inspector  of  Feeds  and  Babcock  Machines :  albert  parsons. 
Dairy  Tester:  sumnek  r.  parker. 
In  Charge  of  Feeding  Experiments :  Joseph  g.  cook. 
Stenographer:  mabel  c.  smith. 


Part    I. — The  Work  of  the  Year. 

1.  Correspondence. 

2.  General  laboratory  work. 

3.  Character  of  laboratory  work. 

(a)  Water. 

(b)  Dairy  products  and  cattle  feeds. 

(c)  Chemical  investigations. 

4.  Inspection  of  concentrates. 

5.  Execution  of  the  dairy  law. 

6.  Test  of  pure-bred  cows. 

7.  Work  completed  and  in  progress. 

8.  Changes  in  staf^. 

Part  II. — Experiments  ik  Animal  Nutrition. 

1.  Digestion  experiments  with  sheep. 

2.  The  digestibility  of  galactan. 

3.  The  feeding  value  of  apple  pomace. 

4.  filomo  feed  for  horses. 


^ 
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Part  I.  —  The  Work  of  the  Year. 


J.    11.    LINDSEV. 


1.       CORRESPOXDENCE. 

The  general  character  of  the  correspondence  has  been 
much  the  same  as  in  former  years,  and  the  amount  has  been 
approximately  4,000  letters  and  postals,  in  addition  to  some 
1,000  circulars  relative  to  adulterated  mixed  feeds. 

2.     General  Laboratory  Work. 

The  work  in  the  laboratory  has  been  of  the  same  character 
as  formerly.  The  number  of  detenuinations  of  butter  fat  in 
milk  has  greatly  increased. 

There  have  been  sent  in  for  examination  104  samples  of 
water,  773  of  milk,  1,779  of  cream,  2  of  butter  and  153  of 
feed  stuffs.  In  connection  with  experiments  by  this  and 
other  divisions  of  the  station,  there  have  been  analyzed,  in 
whole  or  in  part,  234  samples  of  milk  and  cream  and  530  of 
fodders  and  feed  stuff's.  There  have  also  been  collected  and 
tested  under  the  provision  of  the  feed  law  68G  samples  of 
concentrated  feed  stuffs.  This  makes  a  total  of  4,261  sub- 
stances analyzed  during  the  year,  as  against  3,897  last  year 
and  3,240  in  the  previous  year.  Work  on  the  availability 
of  organic  nitrogen,  not  included  in  the  above,  has  been 
done  for  the  Association  of  Official  Agricultural  Chemists. 
In  addition,  20  candidates  have  been  examined  and  given 
certificates  to  operate  Babcock  machines,  and  2,026  pieces 
of  glassware  have  been  tested  for  accuracy,  of  which  200 
pieces,  or  9.87  per  cent.,  were  condemned. 

3.     Character  of  Laboratory  Work. 

(a)      Wafer. 

In  accordance  with  instructions  from  the  experiment  station 
committee,  this  department  continues  to  charge  the  sum  of 
$3  for  a  sanitary  analysis  of  water.     The  number  of  samples 
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examined  has  been  104,  which  is  considerably  less  than  when 
the  work  was  done  free  of  cost.  It  is  believed  that  this  charge 
has  held  in  check  those  who  have  heretofore  abused  the  privi- 
lege by  sending  in  a  large  number  of  samples,  in  some  cases 
out  of  mere  curiosity. 
Instructions  for  securing  an  analysis  of  water :  — 

Those  wishing  to  secure  a  sanitary  analysis  of  water  must  first 
make  application,  whereupon  a  glass  bottle  securely  encased, 
accompanied  by  full  instructions  for  collecting  and  shipping 
the  sample,  will  be  forwarded  by  express.  The  return  express 
must  in  all  cases  be  prepaid.  Because  of  the  smallness  of  the 
sum  involved,  no  account  will  be  opened.  Eemittance  by 
check,  P.  0.  money  order,  or  money  at  the  owner's  risk,  must 
be  strictly  in  advance. 

Address  Dr.  J.  B.  Lindsey, 

Hatch  Experiment  StcUion,  Amherst,  Mass, 

(b)     Dairy  Products  and  Cattle  Feeds. 

The  station  received  about  the  usual  number  of  samples 
of  milk  and  cream.  Many  samples  are  sent  by  farmers  to 
ascertain  the  quality  of  milk  produced  by  their  herd  or  by 
individual  cows,  and  this  should  meet  with  every  encourage- 
ment. Printed  circulars  are  sent  in  answer  to  inquiries, 
giving  concise  information  concerning  the  quality  of  milk 
produced  by  diflferent  breeds,  as  well  as  full  instructions 
relative  to  the  best  methods  of  determining  the  productive 
capacity  of  the  dairy  herd.  The  station  also  tests  a  large 
number  of  samples  of  milk  and  cream  for  creameries  at  a 
charge  sufficient  to  cover  the  cost. 

About  the  usual  number  of  feed  stuffs  were  received  dur- 
ing the  year.  These  come  from  practical  feeders,  who  either 
suspect  adulteration,  or  desire  to  know  the  value  of  a  feed 
new  to  their  locality.  The  results  of  the  examination  arc 
returned  promptly,  together  with  such  information  as  is 
suited  to  the  particular  case.  A  considerable  number  of 
samples  are  also  received  from  feed  dealers,  who  wish  to 
make  sure  as  to  the  intrinsic  value  of  the  materials  they  are 
offering.  It  is  believed  that  this  desire  for  information 
should  be  encouraged  as  much  as  the  limited  resources  of  the 


department  permit. 
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(c)      Chemical  InvesiigcUions. 

In  so  far  as  time  and  opportunity  pennit,  the  department 
aims  to  make  a  study  of  chemical  methods  that  will  facilitate 
the  accurate  and  rapid  determinations  of  the  different  sub- 
stances connected  with  animal  or  plant  life.  In  this  study 
of  methods  the  department  co-operates  yearly  with  the  As- 
sociation of  Official  Agricultural  Chemists. 

4.     Inspection  of  Concentrates. 

The  passage  of  the  feed  law  by  the  Legislature  of  1903 
makes  it  possible  to  give  the  attention  to  this  line  of  work 
which  its  importance  demands.  A  regular  inspector  is  now 
employed,  who  travels  through  the  State  from  six  to  eight 
mQnths  in  the  year,  so  that  the  station  is  kept  well  informed 
regarding  the  variety  and  character  of  the  feeds  offered  for 
sale.  The  results  of  the  several  inspections  were  published 
in  Bulletins  Nos.  93  and  98,  issued  in  January  and  August. 
These  bulletins  contained  52  and  36  pages  respectively. 
It  may  be  said  that  the  major  portion  of  the  feeds  now 
offered  are  properly  branded  and  free  from  adulteration ; 
still,  some  manufacturers  and  local  dealers  continue  to  be 
careless  about  attaching  the  proper  form  of  guarantee,  and, 
while  the  station  has  not  prosecuted  any  cases  as  yet, 
there  will  be  no  hesitation  in  doing  so  if  occasion  makes  it 
necessary, 

A  tendency  is  noted  on  the  part  of  both  manufacturers 
and  dealers  to  mix  more  or  less  oat  offal  or  other  filler  with 
standard  by-products,  thus  reducing  the  cost  of  the  article 
sufficiently  to  enable  them  to  slightly  undersell  their  com- 
petitors. The  station  is  taking  a  firm  stand  against  such 
deceptions. 

During  the  present  autumn  a  considerable  quantity  of 
wheat  mixed  feed,  bran  and  middlings,  was  found  consid- 
erably adulterated  with  ground  corn  cobs  and  wheat  screen- 
ings. The  prompt  attention  of  the  jobbers  was  called  to 
the  matter,  and  they  took  steps  immediately  to  attach  the 
proper  guarantee.  A  special  circular  relative  to  this  fraud 
was  sent  to  all  the  principal  grain  dealers  in  the  State,  as 
well  as  to  the  agiieultural  press. 
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It  is  not  necessary  to  make  a  chemical  analysis  of  as  many 
samples  as  formerly.  More  attention  is  being  given  to  the 
work  of  careful  inspection  and  to  the  collecting  of  those 
samples  which  are  suspected  of  being  below  standard  or 
adulterated.  The  correspondence  in  connection  with  this 
police  work,  as  it  may  be  termed,  requires  a  great  deal  of 
time  and  patience.  It  is  believed  tliat  all  farmers  and  dairj^- 
men  can  now  keep  themselves  well  posted  upon  the  char- 
acter and  value  of  the  large  variety  of  feeds  offered,  if  they 
are  disposed  to  do  so.  Interested  )>arties  are  refen-ed  to  the 
various  feed  bulletins  for  details.  Bulletin  No.  101,  com- 
prising the  results  of  the  autumn  inspection,  is  now  in  press, 
and  will  be  issued  during  the  present  month  (December). 

5.     Execution  of  the  Dairy  Law. 

The  enforcement  of  this  law  has  been  given  the  same  care- 
ful attention  as  in  previous  years. 

Inspection  of  Glassware.  — All  glassware  found  to  be  cor- 
rectly graduated  has  been  marked  '*Mass  Ex  St."  There 
were  2,026  pieces  examined,  of  which  200,  or  9.87  per  cent., 
were  condemned.  Inaccurate  graduation  of  bottles  has  been 
rather  more  noticeable  of  late  than  at  any  time  since  the 
early  days  of  the  inspection.  This  is  to  be  regretted,  and  it 
is  hoped  the  manufacturers  will  take  immediate  action  to 
prevent  a  possible  recurrence.  Bulb  cream  bottles  (Bart> 
lett)  liave  been  previously  passed  on  accuracy  of  total  gradu- 
ation, as  the  usual  charge  of  5  cents  apiece  would  not  permit 
of  additional  testing.  The  continued  use  of  these  bottles  by 
some  of  the  prominent  milk  depots  has  rendered  it  necessary 
to  test  the  three  distinct  portions  of  the  scale,  at  a  corre- 
sponding increase  in  cost. 

Examination  of  Candidates,  —  A  few  more  candidates 
than  usual  were  examined,  and  20  certificates  of  competency 
issued.  A  considerable  number  showed  very  poor  manipu- 
lation, and  lacked  a  thorough  understanding  of  tlie  method. 
In  case  of  failure,  applicants  are  obliged  to  wait  a  month 
before  a  second  examination  will  be  given. 

Inspection  of  Bahcock  Machines. — The  inspection  of  ma- 
chines the  present  year  has  been  in  charge  of  Mr.  Albert 
Parsons,  who  makes  the  following  report :  — 
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The  annual  inspection  of  Babcock  machines  was  made  in 
November  of  1904.  Fifty-six  establishments  were  either  visited 
or  heard  from,  36  being  creameries  and  20  milk  depots.  Twenty- 
one,  or  one-third  the  number,  are  co-operative,  while  the  other 
35  are  proprietary,  or  managed  by  stock  companies.  Thirty -six 
machines  were  inspected.  The  number  is  4  less  than  ^ast 
year,  due  to  the  fact  that  2  creameries  and  1  milk  depot  have 
been  discontinued,  and  1  milk  depot  does  not  use  its  tester. 
Some  machines  overheated  the  tests,  and  a  few  required  addi- 
tional steam  to  warm  them.  One  needed  slight  repairs  of  the 
steam  gauge,  but  the  others  were  in  satisfactory  condition,  and 
in  general  showed  an  improvement  over  last  year.  Steam  was 
the  motive  power  in  every  case  except  one,  where  electricity 
was  used.  All  but  5  of  the  machines  have  frames  of  cast  iron, 
which  is  taking  the  place  of  galvanized  iron  and  copper.  Of 
the  cast-iron  machines,  19  are  '*  Facile,"  10  "  Agos,"  and  2 
'*  Wizard."  The  last  named  has  only  recently  been  placed 
upon  the  market.  As  a  rule,  the  glassware  was  found  in  good 
condition,  although  in  a  few  cases  it  was  very  dirty.  In  addi- 
tion to  the  regular  inspection,  two  city  milk  inspectors  were 
visited.  Each  had  a  '*  Wizard"  cast-iron  .machine,  one  being 
run  by  electricity  and  the  otlier  by  a  water  motor.  The  elec- 
trical machine  did  not  have  sufficient  power  for  the  necessary 
speed.  The  other  was  in  good  condition,  and  a  certificate  was 
given. 

6.     Tests  of  Pure-bred  Cows. 

This  work  has  increased  to  such  an  extent  as  to  render 
necessary  the  employment  of  a  regular  tester,  Mr.  Sumner 
R.  Parker  of  the  class  of  1904  of  this  college,  who  gives  it 
his  whole  time.  The  testing  is  conducted  under  the  super- 
vision of  the  American  Guernsey  and  Jersey  cattle  clubs 
and  the  Holstcin-Fricsian  Association.  The  work  consists 
largely  in  determining  the  yearly  milk  and  butter  fet  yields 
of  pure-bred  cows  of  the  several  breeds.  The  inspector 
visits  the  farms  monthly,  weighs  the  milk  for  one  or  t^vo 
days,  determines  the  butter  fat  by  the  Babcock  method,  and 
reports  his  findings  to  the  secretary  of  the  respective  clubs, 
together  with  such  other  data,  relative  to  feed,  scattered 
milkings,  etc.,  as  are  required.  These  tests  are  known  as 
*'  yearly  milk  and  butter  fat  tests,"  or  '*  authenticated  but- 
ter fat  estimate  and  milk  record."     There   are    at  present 
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51  Guernsey  and  Jersey  cows  under  test,  belonging  to  F. 
Lothrop  Ames  of  North  Easton,  N.  I.  Bowditch  of  Framing- 
ham,  W.  L.  Cutting  of  Pittsfield,  R.  F.  and  A.  H.  Parker 
of  Westborough,  A.  H.  Sagendorph  of  Spencer,  C.  I.  Hood 
of  Lowell,  A.  F.  Pierce  of  Winchester,  N.  H.,  and  R.  A. 
Sibley  of  Spencer. 

In  addition,  seven-day  butter  tests  are  occasionally  called 
for  by  the  Jersey  Cattle  Club,  in  which  case  it  becomes  neces- 
sary to  weigh,  sample  and  test  not  only  the  milk  but  the  skim 
milk,  buttermilk  and  butter ;  and  the  total  fat  in  the  three 
latter,  together  with  that  in  the  test  samples,  should  balance 
the  &t  in  the  original  milk,  with  the  exception  of  small  me- 
chanical losses.  The  butter  is  analyzed  at  the  station  labora- 
tory. Seven-day  tests  are  also  made  for  the  Holstein- 
Friesian  Association,  which  simply  calls  for  the  amount  of 
milk  and  butter  &t  produced  by  the  animal  during  that 
period. 

7.     Work  completed  and  in  Progress. 

In  addition  to  Bulletins  Nos.  93  and  98,  devoted  to  the 
inspection  of  feeding  stuffs,  this  department  has  published 
during  the  year  Bulletin  No.  94,  on  distillery  and  brewery 
by-products,  and  Bulletin  No.  99,  on  dried  molasses  beet 
pulp,  and  nutrition  of  horses.  An  experiment  has  been 
completed  on  the  use  of  dried  blood  as  a  source  of  protein 
for  milk  production,  showing  that  digestible  protein  in  this 
material  is  equal  in  feeding  value  to  a  similar  amount  in 
cotton-seed  meal.  An  experiment  has  also  been  completed 
with  Pratts  food  as  an  aid  to  milk  production.  The  results 
make  clear  that  the  claims  put  forward  by  the  manufacturers 
relative  to  the  wonderful  influence  of  this  food  in  increasing 
the  quantity  and  quality  of  milk  are  entirely  without  foun- 
dation. Bibby's  dairy  cake  has  also  been  compared  with 
gluten  feed  for  the  production  of  milk,  and,  while  the  results 
are  not  yet  entirely  tabulated,  it  is  quite  evident  that  the 
Bibby  cake  possesses  no  particular  merits  over  other  feed 
stuffs  of  a  similar  composition,  and  that  the  price  asked  is 
out  of  proportion  to  its  actual  feeding  value.  A  number  of 
experiments  have  been  in  progress  with  green  forage  crops, 
but,  as  the  results  at  present  are  only  of  a  tentative  charac- 
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ter,  they  will  not  bo  published  until  it  in  possible  to  deduce 
more  definite  conclusions. 

Some  34  tons  of  corn  and  soy  beans  were  grown  together 
the  past  season  on  a  little  less  than  3  acres  of  land,  and  the 
fodder  ensiled.  The  silo  has  been  recently  opened,  the 
silage  appears  in  good  condition  and  is  readily  eaten.  It 
was  not  found  possible  to  cut  this  mixture  satisfactorily  with 
a  com  harvester,  and  the  writer  is  forced  to  the  conclusion 
that,  until  this  can  be  accomplished,  it  will  be  doubtful 
economy  to  attempt  to  grow  it  to  any  extent  for  silage  pur- 
poses.' It  is  believed  that  the  value  of  the  extra  protein 
obtained  is  more  than  offset  by  the  increased  cost  of  harvest- 
ing the  crop. 

Experiments  are  in  progress  relative  to  the  value  of 
molasses  and  molasses  feeds  as  food  for  dairy  stock  and 
horses,  and  will  occupy  a  considerable  portion  of  the  winter 
months.  Attention  is  called  to  the  several  completed  ex- 
periments published  in  Part  II.  of  this  report. 

8.     Changes  in  Staff. 

Mr.  W.  E.  Tottingham,  employed  in  this  department  as 
assistant  chemist  for  a  year,  resigned  September  1  to  con- 
tinue his  studies  in  the  chemical  department  of  the  college. 
His  work  was  very  satisfactory.  Mr.  E.  S.  Fulton  of  the 
class  of  1904  of  the  college  succeeded  Mr.  Tottingham.  Mr. 
S.  R.  Parker,  another  graduate  of  the  class  of  1904,  began 
his  duties  August  1  as  dairy  tester.  He  is  kept  constantly 
employed  in  this  line  of  work. 
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Part  II.  —  Experiments  in  Animal  Nutrition. 


1.     Digestion  Experiments  with  Sheep. 


J.    B.    LINDSEY.* 


This  station  has  given  considerable  time  and  study  to  the 
digestibility  of  coarse  and  concentrated  cattle  feeds.  The 
first  experiments  were  made  in  the  autumn  and  winter  of 
1892-93,  and  the  results  published,  together  with  a  descrip- 
tion of  the  method  employed,  in  the  eleventh  report  of  the 
Massachusetts  State  Experiment  Station.  The  results  of 
further  experiments  were  published  in  the  twelfth  report. 
A  summary  of  all  experiments  made  between  1894  and  1902 
will  be  found  in  the  fifteenth  report  of  the  Hatch  Experi- 
ment Station,  pp.  82-101.  Experiments  made  during  1902 
appeared  in  the  sixteenth  report  of  this  station. 

The  experiments  here  described  were  made  during  the 
autumn  of  1903  and  winter  and  spring  of  1904.  The  full 
data  are  here  presented,  with  the  exception  of  the  daily  pro- 
duction of  manure  and  the  daily  water  consumption,  in  which 
cases,  to  economize  space,  only  averages  are  presented. 

The  period  extended  over  fourteen  days,  the  first  seven  of 
which  were  preliminary,  collection  of  faeces  being  made 
during  the  last  seven.  Ten  grams  of  salt  were  fed  each 
sheep  daily,  in  addition  to  the  regular  ration.  Water  was 
before  the  animals  at  all  times. 

Two  lots  of  sheep,  grade  Southdown  wethers,  were  em- 
ployed in  the  several  trials,  known  as  the  old  and  the  young 
sheep.  The  former  were  five  to  six  years  of  age,  and  had 
been  used  by  the  station  for  a  number  of  years ;  the  latter 
were  dropped  in  1902,  and  were  employed  for  the  first  time 
during  the  autumn  and  winter  of  1903-04. 

1  With  E.  B.  HoUand,  P.  H.  Smith,  W  £.  Tottlngham  and  J.  G.  Cook. 
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The  digestion  coefficients  for  the  digestion  hay,  used  in 
calculating  the  results  of  the  several  experiments  with  the 
old  sheep,  were  those  obtained  with  Sheep  II.  and  HI., 
Sheep  I.  having  been  disposed  of  before  the  digestibility  of 
the  hay  was  determined. 

The  individual  coefficients  were  used  for  the  young  sheep, 

being  obtained  from  the  average  of  the  two  trials  in  the 

case  of  Sheep  I.  and  H.,  and  that  of  the  single  trial  for 

Sheep  m. 

Hay  Coefficients  used  {Per  Cent.). 


Old  Sheep. 

YOUNG  Sheep. 

> 

I. 

II. 

III. 

Dry  matter,    . 

fiS.fiO 

48.89 

04.84 

61.58 

Afth, 

82.00 

13.86 

88.60 

16.55 

Protein,   .... 

48.M 

87.87 

87'78 

86.66 

Fiber,.     .... 

61.00 

49.98 

05.86 

58.18 

£xtract  matter, 

64.00 

66.89 

69.77 

57.02 

Pat, 

46.fi0 

38.54 

44.19 

86.97 

In  calculating  the  digestion  coefficients  when  English  hay 
was  used,  excepting  in  periods  IV.,  V.  and  XH.,  the  aver- 
age analysis  of  the  two  samples  of  hay  was  employed. 

Composition  of  Feed  Stuffs  {Per  Cent.). 

[Dry  matter.] 


Feeds. 


Soy  bean  fodder,     .... 

Waste  aoy  bean  fodder,  Sheep  If., 

Eureka  silage  com  fodder,    . 

Apple  pomace,        .... 

Cotton-seed  meal  fed  with  pomace, 

English  hay  fed  to  new  sheep, 

Waste  English  hay,*  Sheep  III.,  flne 

and  seeds. 
English  hay  fed  to  old  sheep, 

Blbby's  dairy  cake, 

Bibby's  dairy  cake  (1003),     . 

Alma  dried  molasses- beet-pnlp,  . 


hay 


Ash. 


Protein. 


Fiber. 


11.82 
8.64 
6.19 
8.05 
6.95 
6.63 

S9.19 
6.86 
9.14 
8.88 
5.64 


30.03 

4.85 

v.Bv 

5.13 

52.16 

6.28 

6.76 

6.24 

28.52 

21.39 

9.87 


22.12 

55.47 

27.41 

16.10 

5.88 

83.00 

21.67 

81.95 

9.28 

9.19 

17.17 


Extract 
Matter. 


42.65 
80.88 
56.62 
69.32 
26.91 
52.27 
40.25 
68.15 
48.06 
60.43 
66.74 


Fat. 


8.48 

.71 

I.H 

6.40 

9.10 

1.97 

2.13 

2.31 

10.00 

10.62 

.58 


^  Contained  21.39  per  cent,  of  salt. 
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Compo»Uion  of  Feed  Stuffs  (Per  Cent.)  — Concluded. 

[Dry  matter.] 


Freds. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat 

Armour's  blood  meal, 

8.87 

96.24 

.88 

- 

.61 

Com  meal  fed  with  blood  meal,  . 

1.41 

9.87 

2.08 

82.26 

4.88 

Soy  bean  meal,  coarse  gronnd,    . 

S.7S 

40.69 

4.71 

27.77 

81.10 

Hominy  feed, 

S.lfi 

11.66 

6.46 

70.11 

9.62 

Hominy  meal  (1908) 

8.88 

12.88 

4.97 

69.48 

9.90 

Eareka  silage  com  fodder  (dry), 

7.85 

9.82 

88.70 

47.90 

1.78 

Waste  com  stover,  Sheep  II., 

9.86 

9.16 

84.18 

46.07 

1.79 

English  hay,i 

6.46 

6.74 

82.28 

62.16 

2.86 

Waste  English  hay.  Sheep  I., 

6.94 

6.17 

82.72 

62.06 

2.12 

Waste  English  hay,*  Sheep  II.,    . 

14.90 

6.96 

27.41 

48.28 

2.48 

1  Used  in  Period  XII. 


s  Contained  7.88  per  cent,  of  salt. 


Composition  of  Faeces  (Per  Cent,), 
[Dry  matter.] 
Old  Sheep  I. 


Period. 

FKED8. 

■ 

< 

• 

0k 

1 

Extract 
Matter. 

t 

I.,  .       . 

Soy  bean  fodder,      .... 

18.66 

8.62 

83.88 

86.99 

8.01 

II.,  .       . 

Eureka  silage  com  fodder,    . 

9.87 

8.77 

88.67 

46.28 

1.41 

III.,  .       . 

Apple  pomace, 

9.98 

18.68 

24.38 

40.21 

6.96 

XXVJ.  (1908). 

Blbby's  dairy  cake. 

12.88 

14.98 

27.19 

41.62 

8.88 

XXVm.  (1903). 

Hominy  meal, 

11.81 

18.41 

28.49 

48.38 

8.46 

Old  Sheep  IL 


I.,  .    . 

Soy  bean  fodder 

19.96 

9.44 

88.48 

84.06 

8.06 

II.,  .    . 

Eureka  silage  com  fodder,    . 

11.47 

9.86 

81.70 

46.80 

1.68 

III..  .     . 

Apple  pomace, . 

9.93 

17.97 

28.24 

41.07 

7.79 

v..  .      . 

English  hay 

11.78 

8.48 

80.93 

46.08 

2.84 

VII.,    .       . 

Alma  dried  molasses-beet-pulp,    . 

12.87 

10.80 

29.21 

44.16 

8.47 

IX.,   . 

Soy  bean  meal, 

12.87 

9.82 

29.60 

44.64 

8.17 

XI.,    . 

Eureka  silage  com  fodder  (dry), . 

12.78 

11.68 

26.04 

47.87 

1.78 

XXVI.  (1908), 

Blbby's  dairy  cake. 

18.89 

14.86 

86.64 

41.23 

8.48 

XXVIII.  (1908), 

Hominy  meal, 

12.91 

14.22 

26.90 

48.21 

8.67 
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Composition  of  Fctces  {Per  Cent.)  — Concluded. 

[Dry  matter.] 
Old  Sheep  III. 


Period. 

FRRDfl. 

n 

< 

• 

a 

1 

Extract 
Matter. 

i 

r..  .      . 

Soy  bean  fodder,      .... 

19.96 

9.84 

32.18 

S5.34 

8.18 

11..  .       . 

Eureka  silage  com  fodder,    . 

10.92 

9.14 

32.41 

46.89 

1.64 

III.,  . 

Apple  pomaoe 

11.44 

20.82 

19.^ 

40.40 

7«6S 

v..  .      . 

English  hay 

12.10 

9.01 

29.49 

46.18 

8.17 

VII.,   . 

Alma  dried  molasses-beet-pulp,   . 

12.61 

11.21 

27.82 

46.04 

8.42 

IX.,    . 

Soy  bean  meal 

12.02 

10.67 

26.56 

46.96 

8.79 

XI.,    .       . 

Eureka  silage  com  fodder  (dry), . 

12.79 

11.84 

25.27 

48.29 

1.81 

XXVI.  (1908), 

Blbby*8  dairy  cake, .... 

18.98 

10.59 

24.68 

41.87 

8.98 

XXVIII.  (1908), 

Hominy  meal, 

13.06 

14.8R 

24.06 

48.41 

4.50 

Young  Sheqi)  L 


IV 

English  hay 

11.16 

7.86 

82.51 

46.75 

2.72 

VI.,,    ,   .        . 

Blbby'8  dairy  cake, .... 

12.62 

11.19 

80.20 

43.41 

2.68 

VIII., . 

Armour's  blood  meal,     . 

10.64 

13.08 

81.49 

42.29 

S.65 

.^.•f  •               •               • 

Marshall's  hominy  feed. 

10.96 

10.81 

29.89 

46.47 

8.85 

XII.,.       .       . 

English  hay, 

11.12 

8.38 

32.64 

46.84 

2.62 

Young  Sheep  IL 


IV 

English  hay, 

10.70 

8.40 

31.51 

46.74 

S.66 

VI., .        .       . 

Blbby's  dairy  cake, .... 

12.06 

12.60 

30.29 

42.61 

2.67 

VIII 

Armour's  blood  meal,     . 

10.47 

15.57 

29.30 

42.23 

2.43 

Jmay •                ■                • 

Marshall's  hominy  feed. 

10.72 

11.80 

80.08 

46.86 

2.64 

XII., . 

English  hay, 

11.21 

9.26 

81.72 

46.24 

2.67 

Young  Sheep  III. 


IV.,       .         •         . 

English  hay, 

10.92 

7.97 

32.20 

46.40 

2.61 

V  X.,       ... 

Blbby's  dairy  cake, .... 

12.90 

11.08 

31.80 

^.66 

2.SS 

•A..^          ... 

Marshall's  hominy  feed. 

10.62 

9.97 

30.60 

46.14 

2.67 
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Dry  Matter  DetennincUions  made  at  Time  of  Weighing  out  the  Different 
Foods,  and  Dry  Matter  in  Manure  excreted,  determined  from  Air- 
dry  Fceccs  {Per  CetU.). 

Old  SJieep  I. 


PKBIOD8. 

• 

•2 

'  Bean 

Fodder. 

reka    Silage 
orn  Fodder. 

• 

i 

otton-eeed 

Meal. 

III 

1 

1 

II 

• 

1 

1 

g 

• 

§ 

fl 

SU 

a 

-So. 

►» 

$ 

gow 

5^ 

o 

£ 

flS 

» 

txt 

H 

< 

o 

k 

G4 

n 

n 

s 

I..     .         . 

87.27 

23.04 

- 

- 

- 

- 

- 

- 

- 

- 

- 

91. OS 

II.,     . 

- 

- 

17.42 

- 

- 

- 

- 

- 

- 

- 

- 

89.82 

III.,     . 

87.05 

- 

- 

19.83 

89.34 

- 

- 

- 

- 

- 

- 

92.28 

XXVI.   (1903), 

88.82 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.48 

XXVIII.   (1903), 

88.25 

- 

- 

- 

- 

- 

- 

- 

88.48 

- 

92.96 

Old 

Sheep 

1  //. 

1.,    .        . 

87.27   23.94 

- 

- 

- 

- 

- 

- 

- 

- 

96.37 

90.82 

11,    .        . 

- 

- 

17.42 

- 

- 

- 

- 

- 

- 

- 

- 

89.98 

III..    .        . 

87.06 

- 

- 

19.88 

80.34 

- 

- 

- 

- 

- 

- 

92.00 

v.,    .       . 

88.10       - 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

92.50 

VII.,     .        . 

87.82       - 

- 

- 

- 

92. «2 

- 

- 

- 

- 

- 

98.55 

IX.,     .        . 

88.37 

- 

- 

- 

- 

- 

86.96 

- 

- 

- 

- 

94.42 

XI.,    .        . 

- 

- 

- 

- 

- 

- 

- 

40.08 

- 

- 

51.19 

98.84 

XXVI.   (1908), 

88.82 

- 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.06 

XXVIII.   (1908), 

88.25 

- 

- 

- 

- 

- 

- 

- 

- 

88.48 

- 

92.54 

Old  Sheep 

///. 

I.,    .        . 

87.27 

23.94 

- 

- 

- 

- 

- 

- 

- 

- 

- 

90.77 

II.,    .        . 

- 

■- 

17.42 

- 

- 

- 

- 

- 

- 

- 

- 

89.81 

111.,    . 

87.05 

- 

- 

19.83 

89.34 

- 

- 

- 

- 

- 

- 

91.88 

v.,    .      . 

88.10 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

92.56 

VII.,    .        . 

87.82 

- 

- 

- 

- 

92.62 

- 

- 

- 

- 

- 

98.60 

IX.,    .        . 

88.37 

- 

- 

- 

- 

- 

86.96 

- 

- 

- 

- 

94.61 

XI.,    .        . 

- 

- 

- 

- 

- 

- 

- 

40.08 

- 

- 

- 

98.84 

XXVI.   (1903), 

88.82 

- 

- 

- 

- 

- 

- 

- 

89.80 

- 

- 

92.84 

XXVIll.   (1903), 

88.25 

- 

- 

- 

- 

- 

88.48 

- 

92.91 
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Dry  McUter  DetermincUions,  etc. — Concluded. 

Toung  Sheep  I. 


Periods. 

English 
Hay. 

Blbby'B 
Dairy 
Cake. 

Armour's 
Blood 
Meal. 

Com 
Meal. 

MaiBhalPB 

Hominy 

Feed. 

Waste. 

Manure. 

IV.,    .      . 

VL.  .  . 
VIII.,  .  . 
X.,  .  . 
XII.,     . 

87.90 
88.06 
87.86 
89.80 
89.77 

89.45 

88.70 

86.13 

88.68 

8R.65 
87.00 

93.86 
98.78 
98.45 
94.06 
96.29 

Young  Sheep  IL 


IV.,     .       . 

87.90 

•- 

- 

- 

- 

- 

96.27 

VI.,      .        . 

88.06 

89.45 

- 

- 

- 

- 

96.55 

VIII..     .        . 

87*86 

- 

88.70 

86.13 

- 

- 

96.33 

X..     .       . 

89.80 

- 

- 

- 

88.68 

- 

96.78 

XII..     .       . 

89.77 

- 

- 

- 

- 

K7.80 

98.84 

Young  Sheep  IIL 


IV..         .       . 

87.90 

- 

- 

- 

- 

88.60 

96.25 

VI., 

88.06 

89.45 

- 

- 

- 

- 

94.16 

.xlka|                    •                 • 

89.80 

- 

- 

— 

88.58 

87.80 

94.06 
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Period  I. 
(HdShe^I. 


J 


•9 


I 


^ 


400  grams  BngllBh  hay,   . 
8,000  grains  soy  bean  fodder,    . 

Amoont  oonsuined, 
800.87  grams  manure  excreted. 

Grams  digested,    . 
Minos  hay  digested,   . 

Soy  bean  fodder  digested,  . 

Per  cent,  digested, 


848.08 
478.80 


827.88 
819.86 


608.62 
204.21 


804.81 
68.66 


22.48 
66.68 


79.07 
60.84 


19.88 
4.96 


14.88 
26.20 


21.781118 
96. 


90106 


80.89 
84.86 


.88 
.91 


114.94 


117.68i219.29i887.70l 
27.681106.04 
90ll6 
9.26 


42.00 
89.74 


188.97 
208.78 


111.26272.76 
60.16|ll7.74 


166.02 
76.09 


7.47 
16.66 


24.18 
9.61 


14.62 
8.47 


11.06 
06.88 


Old  Sheep  II. 


2,000  grams  soy  bean  fodder  fMl, 
Minns  86  grams  waste, 

Soy  bean  fbdder  consumed, 
400  grams  English  hay, 

Amount  consumed, 
842.60  grams  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Soy  bean  digested. 

Per  cent,  digested, 


478.80 
84.69 


444.11 
849.08 


778.19 
811.14 


482.06 
204.21 


277.84 
68.61 


66.69 
8.00 


68.60 
22.48 


76.07 
62.07 


14.00 
4.96 


9.06 
16.89 


96.90 
1.68 


94.22 
21.79 


86.68 
9.26 


77.87 
82.12 


106.91 
19.24 


88.67 
118.88 


116.00j200.06|877.18i 
29.87 


104.17 


96. 
60.16 


26.72 
80.88 


20S.78 
10.02 


198.21 
188.97 


106.94 


88271 


.24 
117.74 


168.60 
79.46 


16.66 
.26 


16.41 

7.47 


28.88 
9.68 


14.80 
8.47 


10.88 
06.00 


Old  Sheep  III. 


Amount  consumed  same  as  for  Sheep  I., 
846.71  grams  manure  excreted. 

827.88 
814.71 

79.07 
62.82 

117.68 
29.89 

219.29 
101.27 

887.70 
111.22 

24.18 
10.01 

Grams  digested, 

Minns  hay  digested, 

618.17 
204.21 

16.26 
4.96 

88.29 
9.26 

118.02 
68.16 

276.48 
117.74 

14.12 
8.47 

Soy  bean  fodder  digested 

Per  cent,  digested, 

806.96 
64.68 

U.80 
19.97 

79.08 
82.41 

48.86 
46.18 

168.74 
77.92 

10.66 
68.96 

88.58 

21.05 

K.ie 

81.80 

77.81 

85.42 
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HATCH  EXPERIMENT  STATION. 


[Jan. 


Period  IT. 
Old  Sheep  I. 


1 

• 

• 

1 

^ 

8,400  grams  Eureka  silage  corn 

286.28  grams  maniire  excreted,        .... 

602.88 
211.84 

86.66 
20.H6 

66.82102.84828.88 
18.68  71.16  97.81 

9.1S 
S.98 

Grams  digested, 

Feroent  digeeted, 

880.94 
64.82 

16.80 
48.10 

86.79  91.18281.03 
66.60  66.17  70.26 

6.14 
67 -SI 

Old  Sheep  11. 


8,400  grams  Eureka  sUage  com, 
207.01  grams  mannre  excreted, 

Grams  digested,    . 

Per  cent,  digested. 


•  • 


■  • 


«  • 


•  • 


M2.28 
186.16 


406.1^ 
68.6' 


86.66 
21.86 


16.81 

41.76 


66.82 
18.84 


162.841828 
50.01 


86.96108.881244.601 
66.85  68.66 


.88 


84.SS 


9.12 
3.13 


6.99 
74.361  65.68 


Old  Sheep  III. 

8,400  grams  Eureka  silage  com,      .... 
217.60  grams  mannre  excreted 

692.28 
196.61 

86*60 
21.86 

66.38 
17.87 

162.34 
68.86 

828.88 
80.72 

9.12 
3.21 

Grams  digested, 

Per  cent,  digested, 

396.77 
06.oB 

96.68 

16.81 
41.76 
41.21 

87.45 
67.70 

98.96 
60.97 

289.  U 

72.72 

6.91 
64.80 

87.02 

90.28 

72.44 

66.88 
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Period  III. 
Old  Sheep  I. 


3 

^ 


I 


I 

E 


g 


200  grams  English  hay, 
100  grams  cotton.seed  meal, 
2,000  grams  apple  pomace, 

Amount  consumed, 
272.80  grams  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Minus  cotton-seed  meal  digested, 
Apple  pomace  digested. 
Per  cent,  digested. 


217.68 
184.01 
886.60 


14.02 

9.81 

12.101 


18.68 
60.90 
20.86 


748.24 
261.82 


86.48 
26.01 


103.88 
46.66 


496.42 
127.81 


10.42 
8.06 


67.17 
6.77 


860.11 
101.86 


7.84 
2.28 


61.40 
61.61 


267.26 
67.89 


6.11 
42.28 


70.68 

7.88 

68.86 


114.69 

84.72 

274.92 


142.421424.881 
61.89101.261 


81. 
48.12 


87.91 
2.02 


86.89227 
66.48 


06828 


.07 
78.40 


249.67 
22.22 


.46 
82.78 


4.66 
12.19 
26.88 


42.28 
17.80 


24.78 
2.17 


22.66 
11.34 


11.22 
44.21 


Old  Sheep  IL 


Amount  consumed  as  above,    . 
246.76  grams  manure  excreted, 

Orams  digested, 

Minus  hay  and  cotton -seed  meal  digested, 

Apple  pomace  digested. 

Per  cent  digested,       .... 


748.24 
227.02 


081.22 
229.16 


292.06 
78.64 


80.48 
22.04 


12.89 
0.81 


108.88 
40.80 


68.06 

67.28 


7.08      - 


64      - 


142.421424 
02.761 


89.66 
40.64 


44.02 
68.94 


.88 
96.24 


881.09 
90.02 


286.47 
86.66 


42.88 
17.68 


24.66 
18.51 
11.04 
48.60 


Old  Sheep  III. 


Amount  consumed  as  above,    .       .       .      < 
260.46  grams  manure  excreted. 

748.24 
288.39 

85.48 
27.27 

106.88 
49.68 

142.42 
47.20 

424.88 
96.31 

42.28 
17.96 

Grams  digested 

Minus  hay  and  cotton-seed  meal  digested,    . 

009.85 
229.16 

8.16 
0.31 

04.20 
67.28 

90.17 
40.64 

828.02 
90.62 

24.80 
13.51 

Apple  pomace  digested,     .       .       .      . 
Per  cent,  digested 

280.69 
70.77 

2.80 
28.00 

^ 

49.03 
77.07 

282.40 
84.68 

10.79 
42.01 

Average  per  cent  three  sheep  digested, . 

70.60 

41.81 

- 

87.81 

84.80 

48.41 
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HATCH  EXPERIMENT  STATION. 


[JaD. 


Period  IV. 
Young  Sheep  I. 


I 


I 

E 


it 

II 


800  gnuns  BngllBh  hay-p 
Miniu  8&*80  gramB  waste,  . 

Amount  consiimed, 
807*61  gnuna  maiiiire  excreted, 

Grains  digested. 

Per  cent,  digested, 


747.15 
81.07 


48.79 
8.08 


716.06 
371.81 


46.76 
41.48 


344.87 
48.16 


5.88 
11.40 


46.65846.06  880.54 


1.94 


lO.S 


44.61  »6.81|S74.80| 
89.18 110.68il68.88l 


15.48|115.68|804.47 
84.601  48.961  54.681 


16.84 


14.72 
.61 


14.11 
10.10 


4.01 
38.42 


Young  Sheep  II, 


860  grams  Kngttsh  haj, 
874.71  grams  manure  excreted. 

Grams  digested,    . 

Per  cent,  digested, 


747.15 
349.49 


897.66 
58.82 


48.79 
87.40 


11. 

28.84] 


46.1 
29.] 


65246 
86110 


17.19(186 
86.98 


66880.64 
.12 168.86 


.44227.19 
56.34  66.17 


14.78 
9.26 


6.46 
87.09 


Young  Sheep  IIL 


860  grams  English  bay. 
Minus  66.29  grams  waste,  . 

Amount  consumed, 
868.01  grams  manure  excreted. 

Grams  digested,    . 

Per  cent,  digested, 

Average  per  cent,  tturee  slieep  digested. 


747.15 
89.16 


707.99 
848.17 


864.88 
61.68 


60.87 


48.79 
8.89 


44.90 
87.47 


7.48 
16.65 


17.10 


40.' 

8.87 


65246. 


15.88 
86.66 


88.08 


10.80 


36J880.54 
20.00 


48.18|285.76|S70.49 
r.85 110.60 169.28 


82.47 


126.261211.261 
58.181  57 .021 


06.81 


14.72 
1.06 


18.66 
8.61 


6.06 
86.97 


81.16 
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Period  V. 
Old  Sheep  II. 


u 

S 

08 

a 

S 

3 

0 

< 

1 

4i 


900  grama  English  hay, 
300.88  grams  manure  excreted, 

Grams  digested,    . 

Percent,  digested, 


792.90 
341.68 


461.22 
66.91 


60.36 
40.26 


10.10 
20.06 


49.48 
28.77 


20.71 
41.861 


268.33 
106.68 


421.48 

167.28 


147.66 
68.28 


264.16 
62.68 


18.82 
9.70 
8.62 

47.06 


Old  Sheep  III, 


900  grams  English  hay, 

839. 16  grams  manure  excreted,        .... 

792.90 

313.92 

478.98 

60.41 

00.36 
88.14 

49.48 
28.28 

263.38 
92.68 

421.48 
144.97 

18.32 
9.96 

Grams  digested, 

Per  cent,  digested 

12.21 
24.26 

21.20 
42.86 

160.76 
68.46 

276.46 
66.00 

8.87 
46.69 

Average  per  cent,  two  sheep  digested,    . 

5B.66 

22.16 

42.36 

60.87 

64.14 

46.87 

158 


HATCH  EXPERIMENT  STATION. 


[Jan 


Period  VL 
T(mng  Sheep  L 

• 

• 

< 

• 

1 

Nltrogen.free 
Extract. 

t 

90O  gimmB  Bibby'e  dairy  cake, .... 

688.80 
178.90 

84.02 
16.86 

32.97 
42.06 

171.69278.41 
16.60  85.98 

ii:8i 

17.89 

Amomit  consumed 

824.71  grama  mannre  excreted, 

707.20 
804.S1 

60.87 
88.43 

76.06188.19364.88 
84.07  91.96ll82.19 

29.20 
7.86 

Grama  digeeted, 

Bfinua  hay  digested 

402.09 
268.87 

11.94 
4.72 

40.98 
12.82 

96.23 
86.76 

232.20 

166.72 

75.48 

87.79 

21.84 
4.88 

Bibby's  dairy  cake  digested,     . 
Per  cent,  digested,       .... 

189.12 
77.76 

7.2fl  28.66 
44.in  68.11 

10.47 
6S.07 

16.96 
94.91 

Young  8i 

keep  IL 

Amonnt  oonsamed  as  abo^e 

828.20  grams  mannie  excreted. 

707.20 
804.22 

60.87 
86.60 

75.06 
88.08 

188.19 
92.15 

864.39 
129.68 

29.80 
7.82 

Grams  digested, 

Minns  hay  digested, 

402.96 
287.06 

18.77 
7.69 

87.02 
12.44 

96.04 
95.88 

234.76 
166.41 

21.88 
6.00 

Bibby's  dairy  cake  digested,     . 
Per  cent,  digested,       .... 

118.90 
64.78 

6.06 
87.19 

24.68 
66.41 

.21 
1.27 

68.85 
79.50 

16.88 
91.66 

Young  Sf 

ieep  ///. 

Amonnt-oonsnmed  as  abo^e,    .... 
829.87  grams  mannie  excreted, 

707.20 
810.61 

60.37 
40.07 

76.06 
84.42 

188.19 
97.S 

984.39 
131.57 

29.20 
7.88 

Grams  digested, 

Minns  hay  digested, 

896.00 
272.28 

10.80 
6.68 

40.63 
12.09 

90.97 
91.17 

282.82 
158.75 

21.87 
4.18 

Bibby's  dairy  cake  digested,     . 

Per  cent,  digested 

24.86 
69.61 

4.67 
28.66 

28.64 
67.82 

.80 

74.07 
86.16 

17.89 

Average  per  cent  three  sheep  digested,  . 

70.68 

8l.f4 

M.78 

22.17 

84.48 

86.18 

1905.] 
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OldSliispIII. 

AmoimtcoDBaiDeduiaboTe 

SM.MgmniB  manure  BiciBled.        .... 

04,78 

48.et> 
3S.eo 

BCao 

iis.gg 

180.97 

IS. SB 
9.19 

Gnmi  dlBealed, 

Mima  hay  "Ugeatod 

Ma  .10 
xw.sa 

le.Do 

T.46 

1S.07 

1W.« 

943.  le 
177.71 

8.70 

Bortpnlp  digested, 

PeroeDtdlgeeted 

":" 

N.60 

11 

sa.Tg 

164.44 

; 

Arcnge  per  cent  two  ibaep  dlgettod,    ■ 

H.tl 

(i.n 

JM. 

St.87 

ai.M 

- 
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HATCH  EXPERIMENT  STATION. 


[Jan. 


Period  VIIL 
Young  Sheep  L 


T 

fix 


I 


u 


000  grama  English  bay, 
100  grams  com  meal,  . 
100  grams  Armour's  blood  meal. 

Amount  consumed, 
V78.77  grams  manure  excreted, . 

Grams  digested,    . 
Bflnus  hay  digested,    . 


Minus  com  meal  digested, 
Blood  meal  digested,  . 
Per  cent,  digested, 


527. 10 
86.18 
88.70 


70i.es 

260.51 


441.4*2 
362.97 


SS.Wl 
1.21 
2.991 


88.151126 
27.72 
10.48 
4.71 


178.461 


76.6B      - 


101.79 
I00.+ 


6.72 


82.89 

8.60 
84.48 


.87 
88.94 


91.98 
12.29 


79.64 
6.96 


73.69 
88.41 


171.20277 
1.80 


.78 


178.78848 
82.08  UO.  17 


6.18 


.78   U.28 

70.84]    3.77 

.46 


.02j 


16.60 

6.64 


91.76)238.46.     8.88 
86.67 


166.86 


82.00 


4.85 


4.61 


.60     8.4S 


16.60)    1.08 


Young  Sheep  II. 


Amount  consumed  as  above,    . 
277.21  grams  manure  excreted. 

Grams  digested,    .... 
Minus  bay  and  com  meal  digested. 

Blood  meal  digested,    . 

Per  cent,  digested. 

Average  per  cent,  two  sheep  digested, 


701.98 
258.72 


443.21 
863.091 


80.12 
90.33 


88.16 
27.09 


11.06 
7.67 


3.39 


126.87 
40.28 


86.50 
18.86 


67.23 
79.58 


m.vo 


178.781848.62 
75.80109.26 


97.981289.86 
96.62166.08 


2.36  73.83 


15.60 
6.29 


9.21 
4.96 


4.23 
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Period  IX. 
Old  Sheep  II. 


t 

1 

• 

•s 

< 

1 

1 

Nitrogen-free 
Extract 

t 

700  grams  SngliBh  hay, 

618.60 
178.92 

89.84 
9.97 

88.69200.92826.00  18.24 
70.77     8.19  48.80  86.70 

Amonnt  consumed, 
274.77  grams  manure  excreted, 

792.51 
259.44 

49.81 109.86 
88.39  26.48 

209.11 
76.68 

874.80 
115.81 

49.94 
8.22 

Grams  digested,    .... 
Minns  hay  digested,    . 

538.07 
881.88 

16.42 
8.76 

oB.Oo 

16.40 

182.68268.49 
122.66208.64 

41.72 
6.16 

Soy  bean  meal  digested, 
Per  cent,  digested. 

171.19 
98.4S 

7.66 
76.88 

67.48 
96.86 

10.02 
122.20 

49.85 
106.20 

85.66 
96.89 

Old  Sheep  III. 


Amount  consumed  as  above, 

806.24  grams  manure  excreted,         .... 

792.51 
289.78 

49.81 
84.83 

100.86 
80.91 

209.11 
76.95 

874.80 
186.06 

49.94 
10.08 

Grams  digested 

Minus  hay  digested, 

.502.78 
361.88 

14.98 
8.76 

78.45 
16.40 

182.16 
122.66 

288.24 

208.64 

88.96 
6.16 

Soy  bean  meal  digested, 

Per  cent,  digested, 

140.90 
81.01 

6.22 
62.89 

62.05 

87.68 

9.60 
104.90 

29.60 
61.28 

82.80 
89.87 

Average  per  cent  two  sheep  digested,    . 

08.7t 

08.61 

81.91 

118.56 

8f.M 

88.18 
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HATCH  EXPERIMENT   STATION. 


[Jan. 


Period  X. 
Young  Sheep  L 


• 

§     1 

«8 

• 

< 

• 

a 

I 

m 

1 

Kitrogen-f 
Extract. 

4 


560  grame  English  hay, 
260  grams  hominy  feed, 

Amount  consumed, 
894.91  grams  manure  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Hominy  feed  digested. 

Per  oent.  digested. 


491.15 
221.88 


712.48 
277.89 


486.09 
244.98 


190.16 
85.87 


81.68 
6.97 


88.00 
80.46 


8.14 
4.88 


3.76 
58.95 


80.65|15e.5S 
25.81 


56.46(171.61414.01 
82.91 126.181 


81. «W 


26.47 
11.46 


15.(B 
68.19 


258.84 
12.08155.17 


88.701287 
79.78 


8.97 
74.25 


10.61 
21.89 


.88 
146.70 


148.18 
91.68 


81.80 
7.91 


28.89 
4.05 


19.84 
9S.19 


Young  Sheep  IL 


Amount  consumed  as  above, 
291.64  grams  mannre  excreted. 

Grams  digested,    . 
Minus  hay  digested,    . 

Hominy  feed  digested, 

Per  cent,  digested. 


712.48 

278.60 


488.98 
206.89 


172.09 
77.76 


38.60 
29.82 


9.28 
7.15 


2.18 
80.66 


66.46|m 
80.91 


25.66 
11.66 


18.90 
64.20 


.61 
88.27 


89. 
89.10 


84289 


1.99 


414.01 
124.081 


.95 
154.71 


24J1S5.24 
97.16 


81.80 
6.96 


24.86 
4.64 


20.21 
94.88 


Young  Sheep  III. 

660  grams  English  hay,      .... 
Minus  8.86  grams  waste  hay,    . 

• 

491.16 
7.78 

- 

- 

- 

Total  hay  consumed,    . 
260  grams  hominy  feed,      .... 

488.87 
281.88 

81.13 

6.97 

80.16 
25.81 

167.00 
12.06 

254.74 
166.17 

10.84 
21.89 

Amount  consumed,      .... 
806.66  grams  manure  excreted, 

704.70 
290.89 

88.10 
80.84 

66.97 
28.95 

168.06 
88.86 

409.91 
188.99 

81.63 
7.75 

Grams  digested,    .... 
Minus  hay  digested, 

414.81 
249.08 

7.26 
6.16 

27.02 
11.06 

80.22 
88.41 

276.98 
146.25 

88.8B 
8.88 

Hominy  feed  digested. 

Per  cent,  digested,       .... 

165.28 
74.65 

2.11 
80.27 

15.96 
61.84 

^ 

130.67 
84.21 

80.06 
94.28 

Average  per  cent,  three  sheep  digest 

ed,  . 

79.41 

88.26 

88.06 

88.18 

87.67  84.18 
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Period  XL 
Old  Sheep  II. 


I 


S 

^ 


1 


I 


1,800  gnuns  Eureka  eUage  corn  fodder  (dry), 
Minos  96.86  grems  waste,  . 

Amount  consumed, 
166.06  grams  manure  excreted. 

Grams  digested,    . 

Per  cent  digested. 


480.96 
49.68 


87.76 
4.88 


47.88 
4.64 


157.87 
16.88 


880.88 
88.85 


481.88 
156.88 


88.88 
19.84 


48.68 
18.06 


140.86|808.08| 
40.58 


74.60 


875.65 
68.88 


18.04 
89.66 


84.64 
57.78 


99.77 
71.09 


188.48 
64.14 


8.88 
.89 

8.77 


4.66 
68.78 


Old  Sheep  IIL 


1,800  grams  Eureka  silage  com  fodder  (dry) , 
185.54  grams  manure  excreted,       .... 

480.96 
174.11 

87.76 
88.87 

47.88 
80.61 

167.87 
44.00 

880.88 
84.08 

8.88 
8.16 

Grams  digested, 

Per  cent  digested 

806.86 
68.80 

15.49 
41.08 

86.68 
56.86 

118.87 
78.08 

146.80 
68.60 

5.17 
68.14 

Average  per  cent,  two  sheep  digested,    . 

68.8« 

40.84 

57.64 

n.58 

68.8t 

88.48 
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HATCH  EXPERIMENT  STATION. 


[Jan. 


Period  XIL 
Young  Sheep  L 


800  gnuns  EngllBh  hay, 
Mlniu  48.67  grams  WMte, . 

Amoant  conBumed, 
860.88  gnniB  manure  excreted, 

GramB  digested,    . 

Percent,  digested, 


I 


718.16 


676.90 

887.01 

348.86 

61.61 


< 


46.88 
2.98 


48.46 
86.87 


7.00 
16.81 


1. 

1 

48.40iai.88|874.flB| 
S.61 


18.88 


46.79|n7.99|8l».50| 
97.41 


106.7B 


18.88|111.94  904.81 
40.14  51.08  57.961 


29.00 


148.28 


16.95 
.90 


16.06 
8.94 


7.81 
48.66 


Young  Sheep  IL 


800  grame  EngllBh  bar, 
MinuB  82.57  grams  waste,  . 

Amoant  consumed, 
831.97  grams  manure  excreted, 

GramB  digested,    . 

Per  cent,  digested. 

Average  per  cent,  two  sbeep  digested, 


718.16 
26.27 


601.89 
808.20 


65.46 


63.94 


46.89 
2.18 


44.21 
84.65 


888.681    9.66 
21.86 


19.06 


48.401281. 88(874.591  16.96 
1.90 


17.84 
88.60 


89.89 


7.84 


46.41 828.981880.801 
28.54 


126. 

66.851 


58.88 


18.79 


97.76 189.48 


22221 


.87 
61.86 


60.88 


16.26 
7.9S 


8.34 
61.29 
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Period  XXVI.  (1903}. 
Old  Sktep  I. 


• 

1 

i 

< 

• 

1 

Nitrogen-free' 
Extract. 

t 

660  grams  hay 

260  grams  Blbby's  dairy  cake, . 

577.88 
224.50 

44.05 
18.81 

69.45 
48.02 

182.44 
20.63 

264.94 
118.19 

16.45 
28.84 

Total  consumed,   .... 
318.61  grams  manure  excreted, 

801.83 
294.49 

62.86 
37.93 

117.47 
43.97 
73.60 
43.75 

208.07 
80.07 

378.13 
122.67 

40.20 
9.96 

Amount  digested. 
Minus  hay  digested,    . 

607.84 
869.49 

24.93 
19.82 

123.00 
122.28 

256.66 
174.86 

80.34 
8.88 

Bibby's  aairy  cake  digested, 
Per  cent,  digested, 

137.85 
61.40 

6.11 
27.16 

29.75 
61.95 

.77 

80.70 
71.29 

21.46 
90.02 

Old  Sheep  II. 


Total  consumed  as  above, 

271.31  grams  manure  excreted,        .... 

801.83 
251.40 

62.86 
84.92 

117.47 
37.36 

208.07 
66.72 

378.13 
108.65 

40.29 
8.75 

Amount  digested, 

Minus  hay  digested, 

550.43 
369.49 

27.94 
19.82 

80.11 
43.75 

136.35 
122.28 

274.48 
174.86 

81.54 
8.88 

Bibby's  dairy  cake  digested,     .... 
Per  cent  digested, 

180.94 
80.69 

8.12 
48.17 

36.36 
75.72 

14.12 
68.44 

99.62 
88.01 

22.66 
96.05 

Old  Sheep  IIL 


Total  consumed  as  above, 

806.77  grams  manure  excreted,        .... 

801.83 
284.81 

62.86 
39.67 

117.47 
44.40 

208.07 
70.16 

878.13 
119.26 

40.29 
11.34 

Amount  digested,        ...... 

Minns  hay  digested 

517.02 
369.48 

23.19 
19.82 

78.07 
43.75 

182.92 
122.28 

268.88 
174.86 

28.96 
8.88 

Bibby's  dairy  cake  digested 

Per  cent,  digested, 

147.68 
66.71 

8.37 
17.92 

29.82 
61.06 

10.69 
61.82 

84.02 
74.23 

20.07 
84.19 

Average  per  cent,  three  sheep  dlgjsted,  . 

69.  tS 

29.42 

66.24 

60.13 

77.64 

89.75 
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Period  XXVIII.  (1903). 
Old  Sheep  I. 


I 


OB 


a 

s 


i 


600  gnune  hay,     •      .      •      . 
800  grams  bomlny  meal,     . 

Total  oonaamed,   . 
287  >88  gnuDB  manure  excreted. 

Amount  digested. 
Minus  hay  digested,   . 

Hominy  meal  digested. 

Per  cent,  digested. 


SSB.fiO 
265.44 


794.94 
267.16 


W7.78 
338.88 


188.90 
71.16 


40.40 
8.97 


49.87 
80.22 


19.15 
18.18 


.97 
10.81 


68.70 
82.46 


96.16 
85.88 


60.38 
40.18 


20.20 
62.28 


167.82242.90 
18.19184.29 


180.61 
76.U 


427.28 
116.76 


104.40|3U.fi2 
113.10 160.87 


151.16 
88.02 


15.09 
26.52 


41.61 
9.24 


32.87 
8.15 


24.22 
91.38 


Old  Sheep  II. 


Total  consumed  as  above, . 
262.46  grams  manure  excreted, 

Amount  digested, . 
Minus  hay  digested,    . 

Hominy  meal  digested. 

Per  cent,  digested, 


7M.94 
242.88 


552.06 

838.88 


213.18 
80.31 


48.87 
81.36 


18.01 
18.18 


96.16 
34.54 


21.49 
66.20 


180. 
63.12 


61427 


61.e2|117.89|828.28{ 
40.13 


f  .28 
104.95 


i 
112.101160.87 


5.29161.96  24.55 
40.11  87.88  92.57 


41.61 
8.91 


32.70 
8.16 


Old  Sheep  III, 


Total  consumed  as  above, . 
281.44  grams  manure  excreted, 

Amount  digested, . 
Minns  hay  digested,   . 

Hominy  meal  digested. 

Per  cent,  digested, 

Average  per  cent,  three  sheep  digested. 


794.94 
215.03 


579.91 
838.88 


241.03 
90.80 


80.7S 


49.87 
28.08 


21.29 
18.18 


3.11 
84.67 


22.74 


96.16180.511427.2^ 
82.00|  51.74i  9B.84J 


24.03 
74.08 


17.48 


64.16|128.77]8S8.94i 
40.18 


16.67 
126.88 


112.10 160.87 


178.57 
94.18 


88.03 


41.61 
9.87 


31.74 
8.15 


28.59 
88.95 
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Summary  of  CoefficietUs  {Per  Cent.'). 


T 


Bation. 


Sheep 
Number. 


1 


£ 


S07  bean  fodder. 


Average,    . 


Bureka  silage  corn  fodder 
(green). 

Average,    . 


Eureka  silage  com  fodder 
(dry). 

Average,    . 


Apple  pomace. 
Average,    . 


EngUsh  hay,  . 

Average,  . 

EngUsh  bay,  . 

Average,  . 

English  hay,  . 

Average,  . 


Bibby's  dairy  cake. 


Blbby*B  dairy  cake  (1903),     j 

Average,    .... 

Alma  dried  molasses-beet-  \ 
pulp.  I 

Average,    .... 
Armour's  blood  meal,    .       j 


Average, 


Medium    green    soy 
meal. 

Average,    . 


bean  I 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  UI., 


Old  Sheep  I., 
Old  Sheep  11., 
Old  Sheep  III., 


Old  Sheep  II., 
Old  Sheep  III., 


Old  Sheep  I., 
Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep  I., 
Young  Sheep  II., 
Young  Sheep  III., 


Young  Sheep     I., 
Young  Sheep  II., 


Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep  I., 
YouBg  Sheep  II., 
Young  Sheep  III., 
Old  Sheep  I.,  . 
Old  Sheep  II.,  . 
Old  Sheep  III.,     . 


Old  Sheep  II., 
Old  Sheep  III., 


Young  Sheep    I., 
Young  Sheep  II., 


Old  Sheep  II., 
Old  Sheep  III., 


68.66 
62.61 
64.68 


63.58 


64.82 
68.67 
«6.99 


66.63 


68.88 
63.80 


63.64 


67.39 
78.64 
70.77 


70.60 


48.16 
68.22 
61.63 


50.87 


61.61 
66.46 


53.54 


66.91 
60.41 


58.66 


77.76 
64.78 
09.61 
61.40 
80.69 
65.71 


66.96 


82.04 


84.51 


100.+ 
90.33 


98.43 
81.01 


26.29 
16.89 
19.97 


tl.OS 


48.10 
41.76 
41.76 


4t.t1 


89.86 
41.02 


40.34 


42.23 
62.64 
23.66 


4e.81 


11.40 
23.34 
16.65 


17.10 


16.31 

21.86 


19.08 


20.06 
24.26 


22.16 


44.16 
87.19 
28.66 
27.16 
43.17 
17.92 


33.03 


68.54 
54.60 


61.52 


76.88 
62.39 

«ll 


84.36 
82.12 
82.41 


81.86 


66.60 
66.86 
67.70 


67.08 


67.72 
66.86 


57.04 


84.69 
36.98 
36.66 


36.06 


40.14 
38.60 


39.38 


41.86 
42.85 


48.36 


68.11 
68.41 
67.82 
61.96 
76.72 
61.06 


65.51 


60.00 
69.16 


84.08 


88.41 
79.68 


84.00 


96.86 
87.68 

81.51 


89.74 
80.83 
46.18 


38.90 


66.17 
63.66 
60.97 


60.26 


71.09 
72.02 


71.56 


65.43 
68.94 
77.67 


67.31 


48.98 
65.34 
63.13 


52.47 


61.08 
56.85 


53.68 


58.28 
63.46 


60.87 


63.07 
1.27 


68.44 
61.82 


46.15 


84.47 
83.27 


83.87 


76.09 
79.45 
77.92 


77.82 


70.26 
74.85 
72.72 


72.41 


64.14 
68.60 


63.82 


82.73 
85.65 
84.53 


84.30 


64.63 
58.17 
57.02 


58.61 


57.96 
61.86 


58.66 


62.68 
66.60 


84.14 


87.79 
79.60 
86.15 
71.29 
88.01 
74.23 


81.16 


06.47 

88.68 


81.08 


122.20 
104.90 

113.55 


103.20 
61.28 


66.88 
66.00 
68.98 


65.48 


67.82 
65.68 
64.80 


65.83 


62.78 
62.14 


82.48 


44.21 
43.50 
42.61 


43.41 


28.42 
87.09 
86.97 


34.18 


48.66 
51.29 


46.88 


47.06 
46.69 


46.87 


94.91 
91.66 
96.88 
90.02 
95.05 
84.19 


88.44 


96.89 
89.87 

88.18 
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Summary  of  Coefficienta  {Per  Cent.)  — Concluded. 


• 

u 

s 

¥ 

Hahon. 

Sheep 
Number. 

a 
3 

• 

a 

s 

• 

g 

v4 

1^ 

(8 

Q 

< 

^ 

&M 

'A 

Em 

( 

Young  Sheep     I., 

86.87 

58.95  58.19  74.26 

91.68  93.19 

Marshall  hominy  feed,  .       { 

Young  Sheep  II., 

77.75 

80.66 

54.20 

1.99  87.16 

94.68 

( 

Young  Sheep  III., 
Old  Sheep     I.,     . 

74.66 

80.27 

61.84 

- 

84.21 

94.22 

( 

71.16 

10.81 

02.28 

- 

82.02^  91.33 

Hominy  meal  (190S),              { 

Old  Sheep   II.,     . 

80.81 

- 

66.20 

40.11 

87.88 

92.57 

( 

Old  Sheep  III.,     . 

•                •                •                • 

90.80 

84.67 

74.03 

126.88|  94.18 

88.96 

Ayerage,    .... 

80.09 

8t.05 

•2.78 

60.68 

87.86 

92.U 

T7ie  Results  discussed. 

The  more  important  results  obtained  from  the  several 
digestion  experiments,  the  details  of  which  are  reported  in 
the  previous  tables,  are  discussed  as  follows  :  — 

Soy  Bean  Fodder  (Brooks  Medium  Green).  — The  yield 
of  fodder  was  light  (about  6  tons  to  the  acre),  due  to  the 
cool  summer  of  1903.  The  plants  were  quite  green,  thickly 
set  with  leaves,  well  podded  and  the  seed  fairly  well  devel- 
oped. In  common  with  other  legumes  at  a  similar  stage  of 
growth,  the  fodder  showed  a  noticeably  high  protein  per- 
centage, and  only  moderate  quantities  of  fiber  and  extract 
matter.  The  three  sheep  ate  the  fodder  readily  and  digested 
it  quite  evenly.  Sheep  11.  refused  small  quantities  of  the 
coarse  stems.  The  results  agree  fairly  well  with  those  already 
on  record.^ 

Summary  of  Experiment  {Per  Cent.). 


Number  of 
Different 
Lots. 

Single 
Trials. 

• 

Q 

• 

< 

• 

a 

I 

Extract 
Matter. 

• 

Sheep     I., 

Sheep   II., 

Sheep  III., 

1 
1 
1 

1 
1 
1 

63.66 
62.51 
64.53 

26.29 
16.88 
19.97 

84.35 
82.12 
82.41 

39.74 
30.83 
46.13 

76.09 
79.46 
77.92 

66.33 
06.00 
63.83 

Average, 

Average,  previous  experiments, 

Clover  for  comparison. 
Cow  peas  for  comparison. 

1 
5 

3 
2 

3 
12 

7 

4 

63.53 
>65.00 

66.00 
>68.00 

21.06 
23.00 

82.96 
75.00 

70.00 
76.00 

38.90 
46.00 

54.00 
60.00 

77.82 
75.00 

72.00 
81.00 

65.42 
48.U0 

64.00 
59.00 

»  Sve  especially  Phelps'  work  In  the  reports  of  the  Storrs  Exiieriment  Station  for  1896 
and  1898,  and  the  summary  reported  in  Lindsey's  compilation,  fourteenth  report  of  the 
Hatch  Experiment  St»itioo,  p.  198. 

*  Organic  matter. 
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The  total  dry  matter  of  the  soy  bean  fodder  appears  to  be 
slightly  less  digestible  than  that  of  other  legumes, — clover, 
Canada  field  peas  and  cow  peas,  —  due  to  its  characteristic 
hard,  woody  stems.  Attention  is  called  to  the  fact  that  the 
digestion  coelSScient  of  the  fiber  in  the  soy  beans  is  relatively 
low  (39  and  46  per  cent.),  as  compared  with  those  for  the 
clover  and  cow  peas  (54  and  60  per  cent.).  Soy  beans  will 
find  their  chief  use  in  the  &rm  economy  as  a  soiling  and 
silage  crop.  This  subject  will  be  discussed  more  fiiUy  at  a 
later  date. 

Eureka  Silage  Com,  —  This  was  a  large  southern  dent 
variety,  12  to  13  feet  tall,  which  is  held  in  high  esteem  for 
silage  purposes  by  the  farmers  of  Worcester  County.  It  is 
claimed  that  it  wiU  produce  several  matured  ears  to  each 
stalk  under  average  sunmier  conditions.  The  season  of 
1903  was  noticeably  cool,  and  when  the  com  was  cut,  Sep- 
tember 12-18,  it  was  quite  gi'een,  the  kernels  just  forming. 
This  variety  is  being  further  studied  during  the  present 
season  (1904),  and  its  value  as  compared  with  the  smaller 
varieties  will  be  discussed  in  a  subsequent  report. 

The  three  sheep  showed  only  slight  variations  in  their 
ability  to  digest  the  corn.  The  following  figures  show  the 
average  results  of  all  trials  with  immature  dent  varieties,  as 
compared  with  Eureka.  The  results  are  quite  similar,  ex- 
cept that  the  fiber  in  case  of  the  Eureka  showed  a  slightly 
lower  digestibility. 

Summary  of  Experiment  (Per  Cent.). 


Number  of 
Different 
Lots. 

Single 
Trials. 

• 

i 

< 

• 

1 

Extract 
Matter. 

i 

Dent  com  fodder,  Immature,    . 
Enreka  (presont  trial). 

4 
1 

11 
3 

68.00 
67.00 

42.00 

66.00 
67.00 

67.00 
60.00 

71.00 
T2.00 

68.00 
66.00 

Apple  Poinace. — In  the  sixteenth  report  of  this  station 
(pp.  63-80)  are  given  the  results  of  a  digestion  test  with 
apple  pomace.  In  that  experiment  the  pomace  was  fed 
with  a  reasonable  quantity  of  hay.  In  the  present  trial  a 
smaller  amount  of  hay  was  fed,  and  in  addition  each  sheep 
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was  given  150  grams  of  cotton-seed  meal,  in  the  hope  of  in- 
creasing the  digestibility  of  the  protein  in  apple  pomace.^ 
For  the  sake  of  comparison,  the  coefficients  obtained  in  both 
experiments  foUow :  — 

Summary  of  ExpeHmerU  (Per  Cent.). 


i 


•s 


s 


S 


i 


Former  Experiment,  Hap  and  Pomace. 

SDOSp       1>|<         •  •         p  ■  ■         •  • 

■9|I06P      W.f         .  m  .  .  •  ■  •  > 

Sheep  III., 


67.89 
78.64 
70.77 


Average, 


70.60 


Preteni  Experiment,  Hayy  Cottonseed  Meal  and 

Pomace, 

ODOcp       J*f«  •  •  •  •  •  •  • 

ODOOp      ll»f         9  m  •  •  »  •  ■  • 

Sheep  III 


66.68 
71.88 
80.06 


Average, . 
Average,  both  trials, 


73.51 
71.60 


62.64 
23.65 


42.81 


60.91 
47.20 
56.11 


64.74 
48.701 


56.43 
68.94 
77.67 


67.81 


85.82 
68.98 
84.96 


61.57 
64.401 


82.73 
86.66 
84.68 


44.21 
43.50 
4S.51 


84.30 


80.81 
88.50 
89.58 


48.41 


51.90 
39.10 
50.56 


84.48 
84.40 


47.22 
45.80 


Both  experiments  were  made  with  the  same  lot  of  sheep. 
The  sheep  digested  the  total  dry  matter  of  the  pomace  rather 
more  evenly  in  the  present  than  in  the  former  trial.  It  is 
evident  that  Sheep  I.  was  unable  to  utilize  as  much  as  the 
other  two  sheep.  It  will  be  seen  that  the  fiber,  extract 
matter  and  fat,  comprising  the  larger  part  of  the  dry  matter 
of  the  pomace,  were  digested  to  approximately  the  same 
degree  in  both  experiments.  The  protein  content  of  the 
pomace  is  small,  about  1  per  cent.,  and  it  has  not  been  pos- 
sible by  present  methods  to  fix  its  digestibility.  It  probably 
is  digested  to  a  considerable  degree,  although  the  results  do 
not  make  it  apparent.  The  several  experiments  show  the 
pomace  to  be  as  digestible  as  the  better  grades  of  com  silage. 
Its  value  for  feeding  purposes  will  be  further  discussed  under 
a  separate  heading. 

English  Hay,  —  The  hay  used  in  the  present  series  con- 
sisted of  a  mixture  of  timothy  and  redtop,  cut  in  late  bloom, 
and  well  cured.  Two  different  analyses  of  this  hay  are  re- 
ported in  the  table  of  composition.     It  contained  rather  less 


1  In  determining  the  digestiblUty  of  the  apple  pomace,  average  digestion  ooefficienta 
were  taken  for  the  cotton-seed  meal.    See  fourteenth  report  of  this  station,  p.  209. 
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protein  and  more  fiber  than  the  hay  usually  employed  by  us 
for  digestion  experiments. 

The  young  sheep  (Period  IV.)  did  not  digest  the  hay  as 
fully  as  did  the  old  sheep  (Period  V.)  The  experiment  was 
repeated  with  two  of  the  young  sheep  in  Period  XII.,  in 
which  case  higher  coefficients  were  obtained,  though  they 
did  not  equal  those  secured  with  the  old  sheep.  The  hay 
showed  a  fair  digestibility,  and  no  extreme  variations  were 
noted  among  the  several  sheep  in  the  same  trial.  The  re- 
sults, however,  do  not  agree  as  closely  as  most  of  the  former 
experiments  with  hay  carried  out  at  this  station. 

Bibby^s  Dairy  Cake^  made  by  J.  Bibby  &  Sons  of  Liver- 
pool, Eng.,  is  composed  principally  of  ground  cotton-seed, 
cereals  such  as  barley  and  wheat,  molasses,  fenugreek  and 
salt.  .  It  has  a  pleasing  taste  and  smell,  and  appears  to  be 
highly  relished  by  farm  animals.  The  results  of  two  distinct 
trials  are  reported,  the  first  made  during  the  winter  of  1903 
with  three  old  sheep,  and  the  second  made  during  the  winter 
of  1904  with  three  young  sheep.  The  first  sample  was  pur- 
chased from  the  stock  of  a  retail  grain  dealer,  and  the  second 
was  obtained  directly  from  a  recent  importation.  Both  lots 
were  in  good  condition,  and  resembled  each  other  closely  in 
chemical  composition.  In  the  second  trial  the  cake  was  not 
relished  by  Sheep  III.,  although  he  was  induced  to  eat  it 
after  a  few  days.  The  cake,  which  was  ground  before  being 
fed,  acted  as  a  laxative,  at  fii*st  producing  soft  faeces,  which 
gradually  hardened  as  the  period  advanced. 

Summary  of  Experiment  (Per  Cent.). 


■ 

1 

p 

< 

■ 

I 

1 

Extract 
Matter. 

1 

Sbeep     I.,  old,    . 
Sheep  II.,  old,    . 
Sheep  III.,  old,    . 

61.40 
80.59 
65.71 

27.16 
43.17 
17.92 

61.95 
75.72 
61.06 

68.44 
51.82 

71.29 
88.01 
74.28 

90.02 
95.05 
84.19 

Average,  three  sheep, 

Sheep     I.,  yonng. 
Sheep   II.,  yonng, 
Sheep  III.,  young. 

69.23 

77.76 
64.78 
69.51 

29.42 

44.16 
87.19 
28.56 

66.24 

68.11 
68.41 
67.82 

60.13 

63.07 
1.27 

77.84 

87.79 
79.50 
86.15 

89.75 

94.91 
91.56 
98.88 

Average,  three  sheep. 
Average,  six  sheep,     . 

70.68 
69.95 

86.63 
33.02 

64.78 
65.51 

32.17 
46.15 

84.14 
80.99 

96.11 
92.48 
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Especially  wide  variations  are  noted  in  the  case  of  the  old 
sheep.  Sheej)  II.  seemed  to  have  a  strong  digestion,  while 
Sheep  I.,  judging  from  the  results,  was  slightly  out  of  con- 
dition. Such  extreme  variations  are  not  apparent  in  case 
of  the  young  sheep.  In  both  experiments  considerable  dif- 
ficulty was  experienced  in  digesting  the  crude  fiber,  due 
probably  to  the  fact  that  it  was  derived  largely  firom  cotton- 
seed hulls.  The  protein  was  moderately  digestible,  while 
the  extract  matter  and  fat  yielded  fairly  high  coefficients.  In 
general  it  may  be  said  that  the  dairy  cake  was  only  moder- 
ately digested,  and  possessed  a  nutritive  value  similar  to 
standard  wheat  middlings.  An  experiment  with  Bibby's  cake 
fed  to  four  dairy  cows  has  been  completed,  and  ihe  relative 
commercial  and  nutritive  value  of  this  concentrate  will  be 
more  fully  discussed  in  that  connection. 

Dried  Molasses-beet-pnlp. — This  material,  mannfiictured 
by  the  Alma  Sugar  Company  of  Alma,  Mich.,  consisted  of 
beet  pulp  and  crude  molasses  dried.  ^  In  appearance  it 
resembled  ordinary  black  tea.  The  analysis  showed  it  to  be 
low  in  protein  and  high  in  fiber  and  extract  matter ;  only 
traces  of  fat  were  found.  A  more  detailed  analysis  of  the 
product  showed  that  the  crude  protein  consisted  of  7.01  per 
cent,  of  true  albuminoids  and  2.90  per  cent,  of  amides;  the 
extract  matter  contained  13.80  per  cent,  of  cane  sugar  and 
1.83  percent,  of  dextrose.  The  pentosans  (18.40  per  cent.) 
were  in  all  probability  largely  in  the  form  of  a  hemi-oeUu- 
lose,  and  would  also  be  included  in  the  extract  matter.  The 
above  figures  are  based  on  the  material  in  its  natural  state, 
with  8.58  per  cent,  moisture.  The  results  of  the  experi- 
ment with  two  old  sheep  follow :  — 

Summary  of  Experiment  (Per  Cent,). 


i 

• 

< 

• 

a 

Extract 
Matter. 

t 

Sheep  II.,    .... 
Sheep  ill 

86.96 
82.04 

68.54 
54.50 

69.00 
60.15 

84.47 
85.27 

98.47 

88.68 

" 

Average, 
Com  meal  for  comparison. 

84.51 
89.00 

61.62 

64.06 
70.00 

88.87 

91.08 
94.00 

91.00 

1  S<H>  RulU'tin  No.  iK)  for  a  description  of  the  process  and  a  full  discussion  of  it^t  value. 
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The  sheep  ate  the  material  readily  and  digested  it  without 
trouble.  From  the  high  average  digestibility  and  an  experi- 
ment with  dairy  animals  elsewhere  reported,^  it  is  believed 
the  dried  pulp  has  a  feeding  value  about  10  per  cent,  less 
than  corn  meal. 

Armour^s  Blood  Mealj  especially  prepared  for  cattle  feed- 
ing, was  found  to  contain  95.24  per  cent,  of  protein  and 
only  traces  of  fet  and  fiber.  Its  mechanical  condition  was 
all  that  could  be  desired.  As  the  detailed  experiment  shows, 
it  was  fed  to  two  young  sheep  in  combination  with  hay  and 
com  meal.  In  figuring  the  digestibility  of  the  blood  the  co- 
efficients for  the  corn  meal  were  taken  from  Lindsey's  com- 
pilation.^ The  two  sheep  digested  the  dry  matter  of  the 
blood  quite  thoroughly,  namely,  95.14  per  cent.  The  pro- 
tein was  not  as  thoroughly  digested,  —  83.99  per  cent. ;  but 
this  must  be  more  apparent  than  real,  and  due  to  the  in- 
fluence of  the  other  constituents.  It  is  probable  that  the 
protein  of  the  hay  and  com  meal  was  not  quite  as  thoroughly 
digested  as  the  coefficients  call  for,  leaving  a  slight  excess 
undigested,  which  must  of  necessity  be  charged  against  the 
blood.  This  supposition  is  strengthened  by  the  fact  that 
there  is  a  small  plus  balance  of  extract  matter  and  a  minus 
balance  of  fiber,  which  show  digestible  divergences  from  the 
established  hay  and  corn  meal  coefficients.  Judging  from 
the  digestibility  of  the  dry  matter  of  the  blood,  we  may  safely 
conclude  that  the  blood  protein  must  be  quite  thoroughly 
utilized  by  farm  animals.  An  experiment  with  dried  blood 
as  a  source  of  protein  for  dairy  animals  has  been  completed, 
and  its  economic  value  will  be  discussed  when  the  results  of 
that  experiment  are  published. 

Soy  Bean  Meal  (Brooks  Medium  Green). — The  beans 
were  grown  at  the  station,  and  coarsely  ground  before  being 
fed.  They  were  of  the  usual  good  quality,  containing  40.69 
per  cent,  of  protein  and  21.10  per  cent,  fat  in  dry  matter. 
The  coefficients  obtained  in  1903  follow,  and  also  those 
secured  in  the  present  trial :  — 

^  Loco  ciUUo. 
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Summary  of  ExperimerU  {Per  Cent.'). 


I 


.d 

•5 


1 


I 


fa 


Sbeep  II.,  old,  IMS,    . 
Sheep  III.,  old,  1908,    . 

Ayerage, 
Sheep  II..  old,  1904,    . 
Sheep  ni.,  old,  1904,    . 

Ayerege,        • 

Ayerage,  four  trials,    . 

Average,  two  German  trials  for  oompartson, 


96.46 
87.82 


91.S9 
96.48 
81.01 


89.72 

90.66 

186.00 


44.98 
41.70 


92.80 194.62 
89.84  86.48 


48.82 
76.88 
62.89 


60.61 

66.47 


140.08 


91.07 

96.85 122.901108 

87.68 104.90 


118.66 


91.61 
91.29(126.791 

87.00 


98.04 
89.29 


91.17 

.20 

61.28 


82.24 
86.71 
62.00 


96.67 
91.34 


98.51 
96.51 
89.37 


92.94 


94.00 


1  Organic  matter. 

The  soy  bean,  in  common  with  other  concentrates  rich  in 
nitrogen,  frequently  causes  digestive  irregularities.  In  the 
present  trial  Sheep  III.  was  not  able  to  digest  the  feed  as 
thoroughly  as  Sheep  11.  The  same  condition  was  apparent 
last  year,  although  not  quite  as  marked.  It  is  evident  that 
the  beans  are  as  a  rule  quite  thoroughly  digested,  especially 
the  protein  and  fat,  which  are  the  two  important  constitu- 
ents. The  coefficients  for  the  fiber  are,  of  course,  incorrect, 
due  probably  to  the  favorable  influence  of  the  rich  protein 
concentrate  in  increasing  the  digestibility  of  the  hay  carbo- 
hydrates. The  small  amount  of  fiber  present — about  5 
per  cent.  —  renders  a  knowledge  of  the  exact  percentage 
digestible  of  minor  importance.  The  extract  matter  was 
also  largely  digested, — probably  80  or  more  per  cent., — 
although  the  trials  made  thus  far  have  not  given  sufficiently 
definite  results  to  enable  one  to  fix  any  exact  coefficient. 

Hominy  Feed^  or  Chop. — As  used  for  cattle  feeding,  this 
consists  of  the  hull,  germ,  some  of  the  gluten  and  soft  starch. 
The  two  samples  tested  were  of  good  average  quality.  The 
results  of  six  trials  are  presented.  Three  of  them  were  made 
with  old  sheep  in  1903,  and  three  with  young  sheep  in  1904. 
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Summary  ofExpeHmerU  (Per  CetU.). 

Dry 
Matter. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat 

Sheep    I.,  old,  1908,     . 
Sbeep  U.,  old,  1906,     . 
Sheep  III.,  old,  190S,    . 

ents, 

• 

71.16 
80.81 
90.80 

10.81 
84.67 

62.28 
66.20 
74.06 

40.11 
126.60 

82.02 
87.88 
88.06 

91.38 
92.67 
90.06 

Ayerage,  .... 
Sheep     I.,  young,  1904, 
Sheep  II.,  young,  1904, 
Sheep  ill.,  young,  1904, 

80.76 
86.87 
77.76 
74.66 

82.74 
68.96 
80.66 
80.27 

67.48 
68.19 
64.20 
61.84 

74.26 
1.90 

86.97 
91.68 
87.16 
84.24 

91.61 
98.19 
94.88 
94.22 

Ayerage,  . 

Ayerage,  both  experim 
Com  meal  for  comparison. 

79.49 
80.06 
89.00 

88.26 
80.60 

68.07 
62.77 
70.00 

88.12 

87,66 
86.81 
94.00 

94.09 
92.86 
91.00 

In  the  first  trial  Sheep  I.  evidently  had  a  somewhat  weak- 
ened digestion.  This  condition  has  already  been  referred 
to,  and  this  sheep  was  dropped  during  1904.  Sheep  III. 
appeared  to  have  digested  the  hominy  quite  thoroughly, 
while  Sheep  11.  gave  results  midway  between  the  other  two. 
Just  why  the  three  sheep  should  have  shown  such  variable 
results  with  a  feed  that  is  supposed  to  be  easily  digested,  is 
not  clear.  In  the  second  trial,  with  a  different  sample  and 
with  the  young  sheep,  the  results  also  vary  more  than  one 
would  expect.  Sheep  III.  was  unable  to  digest  the  starchy 
matter  as  well  as  the  other  two,  but  made  better  use  of  the 
protein.  The  percentage  of  fiber  contained  in  the  hominy 
is  relatively  small,  and  the  results  differ  so  noticeably  that 
they  must  be  considered  worthless.  Both  lots  of  sheep 
utilized  the  starchy  matter  and  fat  to  about  the  same  degree ; 
the  young  sheep  failed  to  digest  the  protein,  as  well  as  the 
old  sheep.  The  average  results  of  the  two  experiments 
must  be  regarded  as  giving  a  fairly  good  idea  of  the  diges- 
tibility of  the  several  fodder  groups.  It  has  been  assumed 
hitherto  that  hominy  was  as  digestible  as  corn  meal ;  but, 
in  view  of  the  results  obtained,  this  opinion  is  no  longer 
tenable.  The  total  dry  matter  of  the  hominy  seems  to  be 
about  9  per  cent,  less  digestible  than  that  of  the  com.  This 
deficiency  apparently  falls  largely  on  the  protein  and  extract 


176  HATCH   EXPERIMENT   STATION.         [Jan. 

matter.  Corn  meal  as  found  upon  the  market  contains  on 
an  average  14  per  cent,  of  water,  or  1,720  pounds  of  drj- 
matter  to  the  ton  ;  while  hominy  shows  9  per  cent,  of  water, 
or  1,820  pounds  of  dry  matter  to  the  ton.  Applying  the 
digestion  coefficients  for  dry  matter  obtained  in  both  cases, 
hominy  would  yield  1,456  pounds  and  corn  meal  1,531  to 
the  ton,  and  would  show  the  corn  meal  to  be  about  5  per 
cent,  more  valuable  than  the  hominy.  It  is  proposed  to 
repeat  the  digestion  test  with  still  another  sample,  and  also 
to  compare  the  two  feeds  with  milch  cows.  The  fact  must 
not  be  overlooked  that  different  samples  of  both  grains, 
more  particularly  the  hominy,  are  likely  to  vary  somewhat 
in  nutritive  value,  hence  too  positive  conclusions  should  not 
be  drawn.  On  the  basis  of  our  present  knowledge,  it  may 
be  said  that  both  feeds  have  similar  nutritive  values. 

Eureka  Silage  Com  Fodder.  —  This  was  a  cured  sample  of 
the  variety  previously  described.  In  composition  it  differed 
somewhat  from  the  green  sample,  by  containing  more  ash, 
noticeably  more  fiber  and  less  extract  matter.  Whether 
this  change  was  the  result  of  sampling,  or  whether  it  was 
brought  about  by  the  curing  process,  it  is  difficult  to  say. 
In  case  of  the  green  corn,  small  lots  were  cut  every  two  or 
three  days  during  the  experiment,  each  lot  being  carefully 
sampled  and  moisture  determinations  made  immediately. 
At  the  end  of  the  trial  equal  weights  of  each  sample  were 
mixed,  and  this  mixture  held  to  represent  the  coiti  fed 
during  the  entire  experiment.  To  secure  as  fair  a  sample 
as  possible  of  the  material  to  be  cured,  a  considerable  quan- 
tity was  cut  about  the  middle  of  the  digestion  trial  with  the 
green  com,  and  placed  in  stocks  in  the  field.  The  stocks 
were  removed  to  the  barn  before  snow  came.  In  spite  of 
the  care  taken,  differences  in  the  composition  of  the  two  lots 
would  be  likely  to  occur.  At  the  time  of  feeding  the  cured 
material,  in  early  March,  it  still  contained  60  per  cent,  of 
water.  It  was  finely  cut  before  feeding,  and,  though  some- 
what mouldy  on  the  outside,  proved  to  be  in  iSiirly  good 
condition.  Because  of  the  unexpected  large  water  content, 
the  sheep  did  not  receive  a  sufficient  amount  daily, —  1,200 
grams,  —  although  the  results  show  that  they  suffered  no 
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great  loss  in  live  weight  during  the  period.  Sheep  III.  ate 
the  ration  clean ,  while  Sheep  II.  refused  a  noticeable  amount 
of  the  coarser  portions.  The  following  figures  show  the 
results  with  the  dry  fodder;  for  comparison,  the  results 
obtained  with  the  green  corn  are  also  stated  :  — 

Sutnmary  of  Exjjeriment  (Per  Ce?U,). 


Dry 
Matter. 


Ash. 


Protein. 


Fiber. 


Extract 
Matter. 


Fat. 


Sheep   II.,  old,  dry  fodder, 
Sheep  III.,  old,  dry  fodder. 

Average,  .... 
Sheep     I.,  old,  green  fodder. 
Sheep  II.,  old,  green  fodder, 
Sheep  III.,  old,  green  fodder. 

Average 


63.88 
63.80 


63.84 
64.32 
68.67 
66.99 


66.68 


39.66 
41.02 


40.34 
43.10 
41.76 
41.76 


42.21 


67.72 
R6.36 


71.09 
72.02 


67.04 
66.60 
66.86 
67.70 


71.66 
06.17 
63.66 
60.97 


67.02 


60.26 


64.14 
68.60 


68.82 
70.26 


74.34 


72.72 


72.44 


62.72 
62.14 


62.43 
67.32 
66.68 
64.80 


66.98 


The  coefficients  obtained  are  concordant,  and  the  experi- 
ment may  be  considered  quite  satis&ctory.  In  comparing 
the  results  of  the  two  experiments,  it  will  be  noticed  that 
the  dry  fodder  was  not  as  well  digested  as  the  green  material. 
This  may  be  accounted  for  partly  on  the  ground  that  the 
sheep  received  the  green  fodder  in  September,  after  having 
been  at  pasture  all  summer,  while  the  dried  material  was  fed 
in  March,  after  they  had  been  in  similar  experiments  for  six 
months ;  and  partly  because  previous  experiments  have  dem- 
onstrated that  in  case  of  very  coarse  fodders  sheep  digest 
the  green  substance  a  little  more  thoroughly  than  the  cured. 
For  some  reason  the  fiber  in  the  dry  material  was  more  fiilly 
digested  than  in  the  green  substance.  This  may  be  due  to 
the  fact  that  in  the  cured  fodder  some  of  the  extract  matter 
had  been  converted  into  a  hemi-cellulose,  which  resisted  the 
action  of  the  chemical  solvents,  but  yielded  to  the  influence 
of  the  digestive  fluids.  In  general,  it  may  be  said  that  the 
results  obtained  with  the  Eureka  com  compare  very  favor- 
ably with  those  obtained  by  other  experimenters  with  the 
southern  varieties  at  a  similar  stage  of  growth. 
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2.    The  Dioestibilitt  of  Galagtan. 


BEPOBTED   BY  J.   B.    UNDSET.i 


Those  carbohydrates  that  can  be  removed  from  plants  and 
seeds  by  the  action  of  dilute  mineral  acid  and  alkali,  and 
that  are  soluble  in  F.  Schulze's  reagent,  E.  Schulze  has 
termed  hemi-celluloses.  Under  this  heading  he  has  brought 
the  mother  substances,  —  dextran,  levulan,  mannan,  galactan, 
araban  and  xylan  ;  which  yield  on  inversion  the  sugars,  — 
dextrose,  levulose,  mannose,  galactose,  arabinose  and  xylose. 
These  hemi-oelluloses  are  intermixed  with  the  true  celluloses 
in  the  cell  walls  of  the  plants  and  seeds.  They  have  been 
frequently  recognized  as  reserve  material,  being  used  by  the 
embryo  during  the  sprouting  of  the  seed.  The  levulan  and 
mannan  have  not  been  found  generally  distributed,  while 
the  araban  and  xylan  (pentosans)  constitute  fully  one-third 
of  the  extract  matter  of  all  hays  and  straws,  are  quite  prom- 
inent in  the  hull  and  bran  of  most  grain  seeds,  and  are  even 
found  in  the  endosperm  and  cotyledons  of  many  seeds. 

Galactan  was  first  extracted  from  lucerne  seeds  by  Muntz,' 
and  was  converted  into  galactose  by  boiling  with  dilute  acid. 
E.  Schulze  '  and  his  co-workers  found  considerable  galactan 
in  the  seeds  of  the  blue  lupine,  and  as  a  result  assumed  that 
this  hemi-cellulose  might  be  very  generally  distributed  in 
agricultural  plants.     Lindsey  and  Holland  ^  determined  the 

1  This  experiment  was  carried  out  bj  Mr.  E.  S.  Fulton  of  tbe  class  of  1904  of  the  Mas- 
sachnsetts  Agricultural  College,  who  expressed  a  desire  to  undertake  work  of  this 
character  for  a  graduation  thesis.  The  sheep  and  apparatus  belonging  to  the  depart- 
ment of  foods  and  feeding  were  placed  at  his  disposal.  The  digestibility  of  the  hay 
used  had  already  been  determined.  Mr.  Fulton  assumed  charge  of  the  sheep,  and  pre- 
pared the  faeces  for  analysis  In  the  station  laboratory.  The  analytical  work  was  done 
at  the  college  laboratory,  under  the  supervision  of  Prof.  C.  Wellington.  Mr.  Fulton  ex- 
presses his  thanks  to  Professor  Wellington  and  also  to  Dr.  Lindsey  and  his  co-workers 
for  the  many  helps  and  suggestions  receiyed. 

*  Bui.  Soc.  Chem.  (8),  87,  p.  408. 

s  Zeltsch.  f.  physlol.  Chem.  Bd.  14,  Heft.  S,  Zeltsch.  f.  physlol.  Chem.  Bd.  18,  Hefts.  4 
and  R. 

«  Ninth  report  of  the  Hatch  Experiment  Station,  pp.  92-96. 
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percentage  of  galactan  in  a  large  number  of  hays,  straws  and 
concentrated  feeds.  The  results  of  their  work  showed  the 
presence  of  quite  small  amounts  of  galactan  in  the  non- 
leguminous  plants  and  seeds.  In  the  leguminous  plants 
from  3  to  4  per  cent,  was  found,  while  in  leguminous  seeds 
the  amount  varied  from  11^  to  14  per  cent. 

The  method  ^  employed  was  the  one  proposed  by  Tollens 
and  his  pupils,  and  consisted  in  principle  of  oxidizing  a 
given  amount  of  the  plant  or  seed  with  a  solution  of  slightly 
diluted  nitric  acid,  and  collecting  the  resulting  mucic  acid, 
after  further  treatment  for  the  removal  of  impurities,  on  a 
tared  filter. 

No  experiments  are  on  record  relative  to  the  digestibility 
of  galactan,  hence  the  undertaking  of  this  trial.  Alsike 
clover  seed  was  selected  because  it  contained  a  noticeable 
quantity  of  galactan.  It  was  ground  reasonably  fine,  and 
fed  in  connection  with  hay,  the  digestibility  of  which  had 
been  previously  determined.  The  experiment  was  conducted 
in  the  usual  way,  three  young  Southdown  wethers  being  em- 
ployed, and  passed  off  without  any.  disturbances. 

Tabulated  Data  of  the  Experiment. 

Composition  of  Feed  Stuffs  (Per  Cent.). 

[Dry  matter.] 


Feeds. 

Galactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Hay.t 

Cloyerseed, 

1.73 
8.07 

6.63 

6.88 

6.88 
84.29 

88.00 
18.12 

62.27 
41.42 

1.97 
0.2B 

Composition  of  Faxes  (^Per  Cent.), 
[Dry  matter.] 


Sheep. 

Feeds. 

Galactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

I.,      . 

II..      . 

in.,     . 

Hay  and  clover  seed, 
Hay  and  clover  seed. 
Hay  and  clover  seed, 

.99 

.96 

1.02 

11.67 
11.21 
11.32 

11.97 
13.11 
12.63 

29.27 
80.28 
28.94 

44.48 

42.84 
44.49 

2.76 
2.61 
2.62 

I.,      . 
II.,      . 

in.. 

Hay,a     .... 
Hay,      .... 
Hay,       .... 

.86 

.76 

1.07 

U.16 
10.70 
10.92 

7.86 
8.40 
7.97 

82.61 
81.61 
32.20 

46.76 

46.74 
46.40 

2.73 
2.66 
2.61 

1  Loco  citato. 

9  The  figures  for  all  constitaents,  excepting  galactan,  in  hay  and  hay  manures  were 
determined  in  a  previous  experiment. 
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Dry  MaJUer  DeiermincUions  made  at  the  Time  of  weighing  out  the  Foods, 
and  Dry  Matter  in  Manure  excreted,  estimated  from  Air-dry  Fceces 
{Per  Cent.). 


Sheep. 

FEEDS. 

Hay. 

Clover  Seed. 

ICanure. 

I..  .      . 

II..  .      . 

III.,  .      . 

Hay  and  clover  send.   . 
Hay  and  clover  seed,  . 
Hay  and  clover  seed.  . 

88.86 

91.68 

94.06 
98.70 
94.07 

I.,  .      . 

II..  .      . 

III.,  .      . 

Hay, 

Hay 

Hay 

- 

- 

98>96 
98.27 
98.86 
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Sheep  L 

Dry  Matter 
(Percent.). 

Galactan  (Per 
Cent). 

Ash  (Per 

Cent). 

Protein   (Per 
Cent). 

Fiber  (Per 

Cent). 

Nitrogen,  free 
Extract  (Per 
Cent). 

Pat  (Per 

(Cent). 

600  grama  hay  fed, .... 
200  grams  dover  seed,   . 

688.10 
188.06 

9.17 
14.77 

84.81 
10.76 

88.21 
62.77 

176.92 
24.02 

278.66 
76.82 

10.50 
9.68 

Total  conaomod, 
807.10  grama  manure  excreted, 

716.16 
288.88 
427.88 
266.96 

28.94 
2.86 

46.67 

88.4fl 

96.98 

84.67 

199.94 

84.64 

864.47 
128.88 

20.18 
7.97 

Grama  digested, 
ICInaa  hay  digested,! 

21.06 
6.90 

12.16 
4.82 

61.41 
12.41 
48.00 
78.06 

116.40 
87.98 

226.14 
1J56.86 

12.21 
4.06 

Clover  seed  digested, 
Per  cent,  digested,  . 

161.88 
88.16 

14.18 
96.01 

7.88 
68.12 

27.47 
114.86 

69.29 
91.89 

8.16 
8t.80 

5A6ep  11. 


600  grama  hay  fed,  . 
200  grama  clover  aeed,   . 

Total  conaumed, 
808.00  grama  mannre  excreted. 

Grama  digested, 
Minna  hay  dlgeated,* 

Clover  aeed  dlgeated. 

Per  cent  dlgeated,  . 


688.10 
188.06 


716.16 
284.47 


1^.00 
77.67 


9.17 
14.77 


28.94 
2.70 


481.601  21.24 
M9.60I    7.28 


18.96 
94.62 


84.81 
10.76 


46.57 
84.08 


11.64 
7.87 


8.67 
84.11 


88.21 
68.77 


96. 

87.291 


96199 


68.69 
12.68 


46.16 
78.64 


176.92 
24.02 


.94 
86.00 


118.94 
96.26 


16.00 
66.82 


878.66 
76.82 


864.47 
121.87 


282.60 
166.66 


08.06 
87.11 


10.60 
9.68 


20.18 
7.42 


12.76 
4.64 


8.12 


SAeep  III. 


600  grama  hay  fed, . 
200  grama  clover  aeed,   . 

Total  oonenmed, 
821.90  grama  manure  excreted, 

Grama  digested,* 
Minna  hay  dlgeated. 

Clover  aeed  dlgeated, 

Percent  dlgeated,  . 


688.10 
188.06 


716.16 
802.81 


418.85 

274.71 


188.64 
76.74 


9.17 
14.77 


28.94 
8.09 


20.86 
6.66 


14.80 
96.88 


84.81 
10.76 


46.67 
84.28 


11.29 
6.76 


6.68 
61.80 


83. 

62. 


21 
77 


96. 
88. 


98 
24 


67. 
12. 


17 


46. 
72. 


57 

60 


176.92 
24.02 


199.94 

87.68 


4112 


.81 
98.47 


18.84 
78.48 


278.65 
76.88 


864.47 
184.78 


818.75 
188.89 


60.86 
80.27 


10.50 
9.68 


20.18 
7.98 


12.26 
8.8S 


8.87 
86.47 


1  Uaed  average  coefficient  of  Sheep  I.,  Perioda  IV.  and  XII. 
*  Uaed  average  coefficient  of  Sheep  n.,  Perioda  IV.  and  XIL 
s  Uaed  coeffidentB  of  Sheep  m.,  Period  IV. 
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SUHMART  OF  THE  RESULTS. 

Composilion  of  the  Feeds  (Per  Cent.). 


Oalactan.1 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat. 

Hay 

Clover  seed,     . 

1.72 
8.07 

6.68 
5.88 

6.28 
84.29 

88.00 
18.12 

52.27 
41.42 

1.97 
5.29 

Digestibility  of  the  Feeds  (JPer  Cent.), 


Dry 
Matter. 

Qalactan. 

Ash. 

Protein. 

Fiber. 

Extract 
Matter. 

Fat 

Hay  (all  sheep),    • 
Clover  seed,  Sheep     I., 
Clover  seed.  Sheep  II., 
Clover  seed.  Sheep  III., 

68.60 
88.16 
77.57 
75.74 

75.85 
96.01 
94.52 
96.82 

20.50 
68.12 
84.U 
51.89 

37.00 
78.06 
73.54 
72.60 

65.00 

114.36 

65.82 

78.43 

69.00 
91.39 
87.11 
80.27 

42.00 
84.30 
88.88 
86.47 

Average,  . 

»).49 

95.78 

51.21 

74.78 

88.04 

86.26 

84.65 

The  analysis  and  digestibility  of  the  hay  were  made  in  con- 
nection with  a  series  of  digestion  experiments  at  the  station. 
It  appeared  to  contain  rather  more  galactan  than  other 
samples  examined.^ 

A  previous  complete  analysis  of  alsike  clover  seed  does 
not  appear  to  be  recorded.  It  contained  a  high  percentage 
of  protein  and  a  normal  amount  of  galactan. 

The  results  of  the  digestion  experiment  with  the  three 
sheep  show  the  total  dry  tnatter  of  the  clover  seed  meal  to 
have  been  fairly  well  digested,  although  the  coefficients  are 
noticeably  lower  than  those  on  record  for  soy  beans,  peas, 
vetch  and  lupine  (85  to  90  per  cent.). 

The  galactan  in  the  hay  is  shown  to  be  75  per  cent,  diges- 
tible. Because  of  the  small  quantity  present,  the  results 
are  of  minor  importance.  All  three  sheep  digested  the 
galactan  in  the  clover  seed  quite  thoroughly.  Such  a  result 
was  to  have  been  expected,  for  the  reason  that  in  the  seed 
the  galactan  is  supposed  to  be  comparatively  free  from  in- 

1  It  may  be  assumed  that  the  galactan  belongs  almost  wholly  to  the  nitrogen.free 
extract  matter. 

9  Whether  the  substance  obtained  was  pure  galactan,  or  consisted  partly  of  impuri- 
ties that  it  was  not  possible  to  remove,  it  is  diflicult  to  say.  Lindsey  and  Holland 
found  a  trifle  less  than  1  per  cent,  in  another  sample. 
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crusting  substances,  which  have  been  shown  by  various 
investigators  to  seriously  interfere  with  the  digestibility  of 
the  several  fodder  groups.^  Naturally,  no  positive  conclu- 
sions should  be  drawn  from  the  present  single  investigation. 
Knowing,  however,  the  physiological  and  chemical  character 
of  the  galactan,  as  well  as  the  digestion  coefficients  obtained 
with  starch  and  with  the  pentosans,  —  bodies  of  similar 
character, — it  is  reasonably  safe  to  conclude  that  the  results 
secured  give  a  fairly  correct  idea  of  the  ability  of  the  animal 
to  utilize  the  galactan  group. 

The  pentoaang,  fifteenth  report  of  the  Hatch  Experiment  Station,  p.  118. 
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3.     The  Feeding  Value  of  Apple  Pomaob. 


BY  J.    B.   LINDSEY. 


There  is  often  considerable  discussion  in  the  agricultural 
press  and  among  farmers  concerning  the  value  of  apple 
pomace  as  a  food  for  dairy  and  beef  cattle ;  with  a  view  to 
getting  a  little  positive  data,  this  station  instituted  a  number 
of  experiments,  the  results  of  which  are  here  briefly  stated. 

(a)   Composition  of  Apple  Poniace  (^Per  Cent.). 


Water. 

Ash. 

Protein. 

Fiber. 

— ^— ^— — 
Extract 
Matter. 

Fat. 

Sample  I.»       .... 

Sample  11 

Com  allage  for  compariBon, 

81.40 
80.30 
80.00 

.73 

.GO 

1.10 

1.01 
1.70 

8.00 
3.19 
6.40 

18.08 
13.73 
11.10 

.90 

1.27 

.70 

It  will  be  seen  from  the  above  figures  that  apple  pomace 
is  a  carbohydrate  feed  similar  to  com  silage.  It  contains 
about  the  same  amount  of  water  (four-fifths),  rather  less 
protein  and  fiber,  and  a  larger  proportion  of  extract  matter. 
Whether  the  extract  matter  in  the  pomace  is  as  valuable, 
pound  for  pound,  as  that  contained  in  the  com,  has  not 
been  thoroughly  demonstrated. 

(6)  Digestibility  of  Apple  Pomace. 

The  value  of  a  feed  cannot  always  be  measured  by  its 
composition.  A  food  is  valuable  as  a  source  of  nutrition 
only  in  so  fiir  as  its  various  constituents  can  be  digested  and 
assimilated.  This  station  has  made  two  different  experi- 
ments to  ascertain  the  digestibility  of  the  pomace,  and  the 
detailed  results  are  to  be  found  elsewhere  in  this  report. 
The  summary  follows  :  — 
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Summary  of  ExperimetUa  (^Per  Cent.) . 


Number 
of  Single 
Trials. 

Dry 
Matter. 

• 

< 

* 

a 

s 

1 

1 

Extract 
Mntter. 

t 

Apple  pomace  (flnit  experiment) , 
Apple  pomace  (second  experiment), 

8 
8 

72.5 
70.6 

54.7 
48.8 

- 

61.6 
67.8 

S4.5 
84.3 

47.8 
48.4 

Ayenure 

6 
17 
11 

71.6 
64.0 
75.0 

48.7 

52.0 
66.0 

64.4 
68.0 
77.0 

84.4 
6B.0 
79.0 

45.S 

Dent  com  silage  (for  comparlAon),    . 
Flint  com  silage  (small  yarietles), 

85.0 
88.0 

The  results  show  the  total  dry  matter  in  apple  pomace  to 
be  about  as  digestible  as  in  the  best  grades  of  silage.  The 
protein  content  of  the  pomace  is  small,  —  about  1  per  cent., 
— and  it  has  not  been  possible  by  present  methods  to  fix  its 
digestibility.  Judging  from  the  composition  and  digesti- 
bility of  the  pomace,  one  would  feel  justified  in  assuming 
that,  pound  for  pound,  it  should  approach  in  feeding  value 
an  average  quality  of  corn  silage. 

(c)  Uxperinients  with  Dairy  Animals. 

While  this  station  has  not  carried  out  any  exhaustive  com- 
parative tests  with  pomace  and  other  coarse  feeds,  it  has  fed 
the  pomace  a  number  of  seasons  to  dairy  animals.  The 
material  was  diuwn  fresh  from  the  mill,  and  placed  in  a 
large  pile  under  cover.  A  noticeable  quantity  of  juice 
gradually  drained  from  it,  but  it  kept  in  good  condition  for 
two  months.  The  animals  received  from  15  to  30  pounds 
daily,  ate  it  readily,  and  the  results  were  quite  satisfactory. 
In  one  case  two  cows  were  fed  alternately  four  weeks  at  a 
time  on  grain  and  hay,  and  on  grain,  hay  and  pomace ;  25 
pounds  of  pomace  were  compared  with  5  pounds  of  hay. 
During  the  pomace  period  the  animals  produced  1,153 
pounds  of  milk,  and  gained  24  pounds  in  live  weight ;  dur- 
ing the  hay  period,  1,138  pounds  of  milk,  and  lost  6  pounds 
in  weight.  On  this  basis,  5  pounds  of  pomace  were  more 
than  equivalent  to  1  pound  of  hay.  Judging  from  this 
feeding  test  and  from  the  composition  and  digestibility  of 
the  pomace,  it  seems  probable  that  4  )x>unds,  when  fed  in 
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what  is  termed  a  "  balanced  ration,"  would  be  equal  in  feed- 
ing value  to  1  pound  of  good  cow  hay. 

The  Vennont  Experiment  Station  has  fed  apple  pomace 
for  four  years,  using  in  all  twenty  cows  in  the  several  trials. 
The  pomace  was  shovelled  into  the  silo,  levelled  off,  and 
kept  in  good  condition  without  further  care.  In  some  cases 
it  was  placed  on  top  of  the  corn  silage  after  the  latter  had 
settled.  The  quantity  fed  varied  from  10  to  35  pounds 
daily,  with  no  unfavorable  effects.  As  a  result  of  the  sev- 
eral experiments,  the  Vermont  station  concludes  that  the 
pomace  is  equivalent  in  feeding  value  to  an  equal  weight  of 
average  corn  silage,^  and  that  it  is  without  injurious  effect 
on  the  flavor  of  milk  and  butter. 

Farmers  are  cautioned  not  to  feed  too  large  quantities  at 
first,  but  to  begin  with  10  pounds  daily,  and  to  gradually 
increase  the  quantity  to  30  pounds,  taking  a  week  or  more 
in  which  to  do  it.  In  this  way,  danger  of  a  sudden  milk 
shrinkage,  or  of  the  animals  getting  *«  off  feed,"  as  is  some- 
times reported,  may  be  avoided.  Judging  from  all  the  data 
available,  it  is  believed  that  farmers  living  in  the  vicinity  of 
cider  mills  will  find  it  good  economy  to  utilize  the  pomace 
as  a  food  for  their  dairy  stock. 

1  There  la  donbt  in  the  mind  of  the  writer  whether  pomuoe  woold  prove  fully  equal 
to  well-preserved  and  well-eared  corn  silage ;  it  certainly  would  approach  it  in  feeding 
value,  and  ought  to  be  fully  utilized. 
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4.    Blomo  Feed  for  Horses. 


J.   B.   UNDSEY  AND  P.   H.   SMITH. 


Blomo  feed  ^  is  a  mixture  of  ground  com  stalks,  or  similar 
material,  with  dried  blood  and  refuse  molasses.  It  is  almost 
black  in  color,  slightly  sticky  to  handle,  and  of  a  bulky, 
fibrous  nature.  It  has  been  extensively  advertised  as  a  satis- 
factory partial  oat  substitute  for  horses,  and  is  guaranteed  to 
contain  15  per  cent,  protein  and  1.19  per  cent.  fat.  Feeds 
of  similar  character  have  been   in  use  for  some  time  in 

Europe. 

Composition  of  Blomo  Feed  {Per  Cent.). 


Water. 

Ash. 

Protein. 

Fiber. 

Nitrogen- 
free 
Extract. 

Fat 

Blomo  feed, .... 
Oats  for  corop&rlBon, 
Corn  for  comparison, 

ao.2 

11.0 
11.0 

9.0 
8.9 
1.4 

14.7 
18.9 

10.8 

18.1 
8.6 
1.9 

4S.S 
70.8 

.7 
6.1 

4.7 

It  will  be  seen  from  the  foregoing  table  that  Blomo  feed 
contains  more  protein  and  decidedly  less  fat  and  starchy 
matter  than  either  oats  or  corn.  F&rt  of  the  extract  matter 
consists  of  cane  sugar  derived  from  molasses.  The  ash  con- 
tent is  considerably  in  excess  of  either  oats  or  com. 

Digestibility  of  Blomo  Feed. 

A  digestion  experiment^  was  recently  completed  at  this 
station,  with  the  following  results :  — 

Digestion  Coefficients  {Per  Cent.), 


Dry 
Matter. 


Ash. 


Protein. 


Fiber. 


Nitrogen* 

free 
Extract. 


Fat. 


Blomo  feed, 

Oata  for  compariBon,  . 

Com  (crackea)  for  comparison. 


66.7 
7-2.0 
88.0 


31.4 
88.0 


es.7 

86.0 
76.0 


61.4 
Sl.O 


76.0 
79.0 
96.0 


16.8 
88.0 
7S.0 


1  Made  by  the  Blomo  Manufacturing  Company,  New  York,  N.  T. 
a  With  sheep. 
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Digestible 

Nutrients 

in  a  Ton  (^Pounds) 

• 

Protein. 

Fiber. 

Nitrogen- 
free 
Extract. 

Fat. 

Total 

Organic 

Nutrients. 

Blomo  feed 

184 
164 

149 
63 

658 

94JS 

1,348 

2 

84 
69 

966 

O&tB  for  comparlBon,    . 
Com  meal  for  comparison, . 

• 
• 

1,301 
1,081 

It  will  be  seen  that  the  coefficients  obtained  filom  the 
Blomo  are  noticeably  less  than  those  from  either  com  or 
oats.  The  fat  coefficient  is  of  minor  importance,  because  of 
the  small  quantity  present.  It  is  an  established  fact  that 
horses  digest  less  fiber  than  sheep,  hence,  the  digestion  co- 
efficient for  the  fiber  in  the  Blomo  feed,  when  applied  to 
horses,  is  probably  too  high ;  a  coefficient  of  50  would  be 
nearer  correct. 

Appljdng  the  digestion  coefficieuts  to  the  composition  of 
the  several  feeds,  and  calculating  the  digestible  organic 
nutrients  in  1  ton,  it  becomes  evident  that  the  Blomo  con- 
tains some  20  per  cent,  less  digestible  organic  matter  than 
oats,  and  some  35  per  cent,  less  than  corn.  This  is  due  to 
the  comparatively  undigestible  character  of  the  filler  em- 
ployed. 

Cost  of  Digestible  Matter  in  a  Ton. 

Allowing  $32.50  a  ton  for  Blomo  ($1.30  an  80-pound 
bag),  $31  a  ton  for  oats  (50  cents  a  bushel  of  32  pounds), 
and  $28  a  ton  for  corn  meal,  the  cost  of  a  pound  of  digesti- 
ble matter  in  each  of  the  several  feeds  would  be  as  follows :  — 

Cents. 

Blomo, 8.28 

Oats, 2.40 

Com  meal 1.77 

At  the  above  prices,  it  will  be  seen  that  digestible  matter 
costs  nearly  twice  as  much  in  the  form  of  Blomo  feed  as 
when  purchased  in  com  meal,  and  about  one-third  more 
than  in  the  form  of  oats. 
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Feeding  Trials  with  Horses, 

Four  horses  belonging  to  the  agricultural  division  of  the 
station  were  employed  for  the  purpose.  These  horses  did 
hard  farm  work,  which  naturally  varied  somewhat  in  char- 
acter and  amount  from  time  to  time. 

Trial  I. 

Object,  —  The  object  of  the  trial  was  to  see  if  the  horses 
would  eat  Blomo  readily,  maintain  their  weight,  and  keep  in 
as  good  working  condition  as  when  fed  their  regular  ration. 

JRcUtonsfed.  —  The  ordinary  ration,  previous  to  the  be- 
ginning of  the  trial,  consisted  of  6  quarts  of  oats,  6  quarts 
of  corn,  and  what  hay  the  animals  would  eat  clean.  The 
trial  ration  consisted  of  6  quarts  of  Blomo  in  place  of  6 
quarts  of  oats,  6  quarts  of  corn,  and  hay .  The  Blomo  and  oats 
should  have  been  compared  pound  for  pound,  but  through 
a  misunderstanding  they  were  fed  quart  for  quart,  so  that 
4.2  pounds  of  Blomo  were  fed  against  6  pounds  or  more  of 
oats.^  The  horses  were  gradually  placed  on  the  Blomo  ra- 
tion. Three  ate  it  readily,  while  the  fourth  refused  more 
or  less  of  it  at  first,  but  eventually  took  the  entire  quantity 
without  objection. 

Duration  of  the  Trial. — The  trial  began  March  19  and 
lasted  until  July  5.  During  this  time  all  four  horses  were 
kept  constantly  on  the  same  ration,  and  in  no  case  did  they 
fail  to  take  the  full  quantity  of  Blomo  daily. 

Weight  and  Condition  of  the  Horses,  —  The  horses  were 
weighed  two  mornings  weekly  before  being  fed  or  watered. 

Average  Weight  at  Beginning  and  End  of  Trial  {Pounds), 


IMM. 


No.  1. 


No.  2. 


No.  8. 


No.  4. 


March  19, 
July  5, . 


1,248 
1,243 


1,288 
1,270 


1,968 
1,366 


1,196 
1,198 


The  weight  varied  slightly  from  week  to  week,  but  it  is 
evident  that  the  ration  was  sufficient  to  enable  the  animals 
to  keep  in  good  condition  and  do  the  work  required. 

1  Ud  fortunately,  this  department  did  not  have  the  direct  care  of  the  animals,  hence 
could  not  closely  supervise  the  details  of  the  trial. 
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While  the  trial  was  in  progress  it  was  found  that  the  Blomo 
feed,  which  had  been  obtained  directly  from  the  manufitc- 
turers,  was  several  per  cent,  below  its  protein  guarantee. 
They  claimed  that  this  was  due  to  carelessness  on  the  part 
of  their  chemist,  and  forwarded  another  lot,  with  the  request 
that  it  be  used  in  place  of  the  first  shipment. 

Tbial  n. 

In  the  second  trial  the  same  horses  were  used. 

Object  of  the  Trial.  —  The  object  of  the  trial  was  to  com- 
pare the  Blomo  feed  with  oats  as  a  partial  grain  substitute 
for  work  horses. 

Plan  and  Duration  of  the  Trial.  —  The  four  horses  were 
divided  into  lots  of  two  each.  In  the  first  half  of  the  trial 
horses  Nos.  1  and  4  received  the  Blomo  ration,  and  horses 
Nos.  2  and  3  the  oat  ration.  In  the  second  half  these  con- 
ditions were  reversed.  Each  half  lasted  six  weeks,  as  fol- 
lows :  — 


Blomo  Batlon. 


Oat  Batlon. 


Length 

(In 
Weeks). 


July  18  through  Augaat  28, 
September  6  through  October  17, 


Horses  Nos.  1  and  4, 
Horses  Nos.  2  and  8, 


Horses  Nos.  2  and  3, 
Horses  Nos.  1  and  4, 


6 
6 


Character  of  Rations.  —  The  rations  were  in  all  cases 
measured  out  by  the  regular  feeder.  The  same  misunder- 
standing existed  as  in  the  former  trial  regarding  the  relative 
weight  of  the  Blomo  and  oats,  the  feeder  giving  equal  meas- 
ure instead  of  weight  of  each.  This  resulted  in  the  com- 
parison of  approximately  4.2  pounds  of  Blomo  with  6  pounds 
of  oats,  which  was  manifestly  unfiEiir  to  the  Blomo. 


Blomo  Ration  fed  ddily. 

6  quarts  Blomo  feed. 
6  quarts  cracked  com. 
Hay  (judgment  of  feeder). 


0(U  Ration  fed  daily. 

6  quarts  oats. 

6  quarts  cracked  com. 

Hay  (judgment  of  feeder) 
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Weights  of  Horses  (Pounds) . 


BLOMO. 

OAT8. 

HOBBBS. 

fieginning. 

find. 

Gain  or 

Ii068. 

Beginning. 

£nd. 

Gain  or 

LOM. 

No.l,       .       .       . 
No.  2,        .       . 
No.  8,               .       . 
No.  4,       .       . 

1,880 
1,286 
1,800 
1,180 

1,246 
1,850 
1,870 
1,906 

IH- 
26+ 

1,266 
1,966 
1,325 
1,200 

1,240 
1,980 
1,876 
1,196 

16— 

2H- 
60+ 

Totals,      . 

6,006 

6.170 

75+ 

6,046 

6,100 

66+ 

These  horses  made  a  slight  gain  in  each  case,  indicating 
that  both  rations  were  rather  more  than  sufficient  to  furnish 
the  necessary  nutrients  for  the  work  performed.  Because 
of  the  uneven  character  of  the  work  from  day  to  day,  it  is 
not  possible  to  say  that  one  ration  gave  any  better  results 
than  the  other.  It  can  simply  be  stated  that  the  horses  ate 
the  Blomo  ration  readily,  kept  in  good  condition,  and  did 
satis&ctoiy  work  during  the  trial. 

Keeping  Quality  of  Blomo. 

The  first  lot,  of  1  ton,  obtained  in  March,  contained  21.5 
per  cent,  of  moisture.  It  was  fed  gradually  until  late  June, 
when  480  pounds,  or  about  one-quarter,  had  spoiled.  The 
second  lot,  of  ^  ton,  contained  20  per  cent,  of  water,  and 
was  fed  from  early  July  until  late  October,  during  which 
time  450  pounds,  or  nearly  one-half,  had  become  sour.  This 
lot  underwent  a  slight  decomposition  during  the  warm, 
muggy  weather  of  August  and  September.  It  will  be  quite 
necessary  for  the  manufacturers  to  reduce  the  moisture  con- 
tent to  12  or  less  per  cent.,  in  order  to  prevent  such  changes, 
especially  during  the  warm  season.  ^ 

Conclusions. 

1.  Blomo  feed  was  eaten  readily,  excepting  that  one  of 
the  horses  objected  to  it  during  the  first  week  of  the  trial. 

2.  Considerable  of  the  Blomo  spoiled  on  being  kept  dur- 
ing the  warm  weather,  and  it  will  be  necessary  for  the 
manufacturers  to  reduce  the  moisture  content,  in  order  to 
overcome  this  difficulty. 
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3.  It  contained  noticeably  less  digestible  matter  than  com 
or  oats,  and,  at  prices  usually  prevailing,  the  nutritive  mat- 
ter it  contains  must  be  regarded  as  decidedly  expensive. 

4.  No  injurious  effect  was  noted  from  feeding  a  consider- 
able quantity  of  Blomo  as  a  component  of  the  daily  ration 
during  a  period  of  seven  months.  The  horses  kept  in  good 
condition  and  did  satisfactory  work. 

5.  Owing  to  a  misunderstanding,  whereby  the  Blomo  and 
oats  were  fed  measure  for  measure,  instead  of  weight  for 
weight,  it  was  not  possible  to  directly  compare  the  feeding 
value  of  these  two  feeds. 

6.  No  particular  advantage  is  to  be  gained  from  the  use 
of  Blomo  feed,  other  than  securing  a  change  from  the  regular 
corn  and  oat  diet. 
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REPORT  OF  THE  CHEMIST. 


DIVISION  OF  FERTILIZERS  AND  FERTILIZER 

MATERIALS. 


CHASLE8  A.   OOESSMAHN. 

Assistants:  henri  d.  haskins,  richabd  h.  robertsoh,*  edward 

G.   PROULX. 


Part    I.  —  Report  on  Official  Inspection  of  Commercial  Fertilizers. 
Part   II.  —  Report  on  General  Work  in  the  Chemical  Laboratory. 


Part  I.  —  Report  on  Official  Inspection  op 
Commercial  Fertilizers  and  Agricultural 
Chemicals  during  the  Season  op  1904, 


CHARLES  A.   GOESSMANN. 


The  total  number  of  maou&cturers,  importers  and  dealers 
in  conmiercial  fertilizers  and  agricultural  chemicals  who 
have  secured  licenses  during  the  past  season  is  66  ;  of  these, 
38  have  offices  for  the  general  distribution  of  their  goods  in 
Massachusetts,  8  in  New  York,  8  in  Connecticut,  3  in  Ver- 
mont, 2  in  Pennsylvania,  2  in  Ohio,  1  in  Rhode  Island,  1  in 
Canada,  1  in  New  Jersey,  1  in  Maryland  and  1  in  Arkansas. 

Three  hundred  and  twenty-nine  brands  of  fertilizers  and 
agricultural  chemicals  have  been  licensed  in  Massachusetts 
during  the  year.     Five  hundred  and  seventy-six  samples  of 

1  Died  Sept.  10, 1904. 
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fertilizers  have  been  collected  up  to  the  present  time,  in  our 
general  markets  by  experienced  assistants  in  the  station. 
Five  hundred  and  twenty-five  samples  were  analyzed  at  the 
beginning  of  December,  1904,  representing  295  distinct 
brands  of  fertilizers.  These  analyses  were  published  in  two 
bulletins  of  the  Hatch  Experiment  Station  of  the  Massa- 
chusetts Agricultural  College :  No.  100,  July,  and  No.  102, 
November,  1904.  Other  official  samples  not  included  in 
these  two  bulletins  will  be  reserved  for  our  next  publication 
in  March,  1905.  By  comparing  the  above  statements  with 
those  of  our  previous  annual  reports,  it  will  be  seen  that 
there  is  a  gradual  incre&se  in  the  number  of  fertilizers  that 
are  licensed  in  the  State  of  Massachusetts  from  year  to  year. 
This  fact  would  tend  to  show  an  increased  consumption  of 
these  articles,  and  would  emphasize  the  importance  of  their 
annual  inspection  from  a  commercial  agricultural  standpoint. 
Twenty-three  more  brands  of  fertilizers  have  been  licensed 
during  the  past  season  than  in  the  previous  year. 

The  following  table  gives  in  compact  form  an  abstract  of 
the  results  of  analyses  of  official  commercial  fertilizers  :  — 


IMM. 


(a)  Where  three  essential  elements  of  plant  food  were  guaranteed :  — 
Number  with  three  elements  equal  to  or  above  the  highest  guarantee, 
Number  with  two  elements  above  the  highest  guarantee, 

Number  with  one  element  above  the  highest  guarantee,  .... 
Number  with  three  elements  between  the  lowest  and  hlfriiest  guarantee. 
Number  with  two  elements  between  the  lowest  and  highest  guarantee, 
Number  with  one  element  between  the  lowest  and  highest  guarantee,  . 
Number  with  three  elements  below  the  lowest  guarantee. 
Number  with  two  elements  below  the  lowest  guarantee,  .... 
Number  with  one  element  below  the  lowest  guarantee,    .... 

(b)  Where  two  essential  elements  of  plant  food  were  guaranteed :  — 
Number  with  two  elements  above  the  highest  guarantee, 

Number  with  one  element  above  the  highest  guarantee,  .... 
Number  with  two  elements  between  the  lowest  and  highest  guarantee. 
Number  with  one  element  between  the  lowest  and  highest  guarantee,  . 
Number  with  two  elements  below  the  lowest  guarantee,  .... 
Number  with  one  element  below  the  lowest  guarantee 

(c)  Where  one  essential  element  of  plant  food  was  guaranteed :  -^ 

Number  above  the  highest  guarantee, 

Number  between  the  lowein  and  highest  guarantee, 

Number  below  the  lowest  guarantee, 


4 

t 

19 

32 

91 

111 

207 

190 

118 

146 

42 

48 

2 

none 

24 

12 

100 

108 

2 

8 

17 

16 

31 

20 

13 

19 

1 

1 

14 

16 

11 

16 

18 

24 

18 

18 

From  the  above  table  it  will  be  seen  that,  on  the  whole, 
the  quality  of  the  fertilizers  that  have  been  licensed,  collected 
and  examined  during  the  past  year  is  higher  than  in  the  pre- 
vious season  of  1903. 
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Trtide  Values  of  Fertilizing  Ingredients  in  Raw  McUericUs  and  Chemicals^ 

1903  and  1904  {Cents per  Pound), 


Nitrogen  In  ammonlA  salts, 

Nitrogen  in  nitrates, 

Organic  nitrocen  in  dry  and  flne-gronnd  flsh,  meat,  blood,  and  In  high 

grade  mixed  fertilisers. 
Organic  nitrogen  in  line  bone  and  tankage. 
Organic  nitrogen  in  mediom  bone  and  tankage, 

Phosphoric  add  soluble  In  water, 

Phosphoric  acid  soluble  in  ammonlnm  citrate.  . 
Phosphoric  acid  in  flne-gronnd  flsh.  bone  and  tankage,  . 
Phosphoric  acid  in  cotton-seed  meal,  castor  pnroaoe  and  wood  ashes. 
Phosphoric  acid  in  coarse  flsh,  bone  and  tankage,     .... 
Phosphoric  acid  insoluble  (In  water  and  ammonium  citrate)  In  mixed 

fernlizers. 

Potash  as  sulfate  (free  from  chloride), 

Potash  as  muriate, 


17.50 
16.00 
17.60 

17.00 
IS.GO 
4.60 
4.00 
4.00 
4.00 
8.00 
S.OO 

5.00 
4.95 


A  comparison  of  the  market  oosts  of  the  different  essential 
ingredients  of  plant  food  for  1904  with  the  previous  year 
shows  the  following  variation :  nitrogen  in  the  form  of 
nitrates  is  a  cent  higher  per  pound ;  the  higher  grades  of 
organic  nitrogen,  including  nitrogen  classed  in  high-grade 
mixed  fertilizers,  are  half  a  cent  higher  in  cost  than  for  the 
year  1903  ;  the  cost  of  the  different  forms  of  phosphoric  acid 
and  potassium  oxide  remains  the  same  as  in  the  previous  year. 

As  in  the  past,  the  above  schedule  of  trade  values  vras 
adopted  by  representatives  of  the  Massachusetts,  Connecti- 
cut, Rhode  Island,  Maine,  Vermont  and  New  Jersey  experi- 
ment stations,  at  a  conference  held  during  the  month  of 
March,  1904,  and  is  based  upon  the  quotations  in  ton  lots  of 
the  leading  standard  raw  materials  furnishing  nitrogen, 
phosphoric  acid  and  potash,  and  which  go  to  make  up  the 
bulk  of  our  commercial  fertilizers.  These  quotations  are 
taken  from  the  fertilizer  markets  in  centres  of  distribution 
in  New  England,  New  York  and  New  Jersey  during  the  six 
months  preceding  March,  1904. 

Table  A,  on  the  following  page,  gives  the  average  analysis 
of  officially  collected  fertilizers  for  1904 ;  Table  B  gives  a 
compilation  of  analyses,  showing  the  maximum,  minimum 
and  average  percentages  of  the  different  essential  ingre- 
dients of  plant  food  found  in  the  special  crop  fertilizers,  so 
called,  put  out  by  the  different  manu£E^turers  during  the 
season  of  1904, 
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A  study  of  Table  B  teaches  the  same  lessons  as  in  the 
past.  It  is  a  much  safer  plan  to  study  our -fertilizer  bulle- 
tins, when  selecting  a  supply  of  commercial  fertilizers,  than 
to  depend  upon  mere  trade  names.  Oftentimes  the  fertilizer 
costing  the  most  per  ton  is  the  cheapest  and  most  economical 
fertilizer  to  use  if  applied  to  the  soil  intelligently.  Every 
farmer  should  know  the  requirements  of  his  soil,  in  order  to 
judiciously  select  his  supply  of  fertilizers.  No  iron-clad 
rule  can  be  laid  down  for  selecting  fertilizers,  as  conditions 
vary  so  widely  on  different  soils ;  it  is  safe  to  say,  however, 
that  for  general  use  those  fertilizers  should  be  purchased 
which  furnish  the  greatest  amount  of  the  three  essential 
elements  of  plant  food  in  a  suitable  and  available  form  for 
the  same  money. 


List  of  Manufacturers  and  Dealers  who  have  secured  Certificates  for  the 

Sale  of  CommerdcU  Fertilizers  in  the  StcUe  during  the  Past  Year 

{May  ly  1904,  to  May  2,  1905) ,  and  the  Brands  licensed  by  Each, 

The  American  Agpricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Maas.  ~  Con, 
Bradley's  English  Lawn  Fertilizer. 
Bradley's  Niagara  Phosphate. 
Bradley's  Potato  Fertilizer. 
Bradley's  Potato  Manure. 
Bradley's  Seedlng-down  Manure. 
Bradley's  X  L  Superphosphate. 
Columbia  Fish  and  Potash. 
Church's  Fish  and  Potash. 


The  American  Agricultural  Chemical  Co., 
Boston,  Mass. :  — 
Brightman's  Fish  and  Potash. 
Double  Manure  Salt. 
Dissolved  Bone-black. 
Dried  Blood. 
Dry  Ground  Fish. 
Fine-ground  Bone. 
Fine-ground  Tankage. 
Grass  and  Lawn  Top-dressing. 
Ground  South  Carolina  Phosphate. 
High-grade  Fertilizer  with  Ten  Per 

Cent.  Potash. 
High-grade  Sulfate  of  Potash. 
Kalnit. 

Muriate  of  Potash. 
Nitrate  of  Soda. 
Plain  Superphosphate. 
Tobacco  Starter  and  Grower. 

The  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 

Abattoir  Bone  Dust. 

Bradley's  Complete  Manure  for  Com 
and  Grain. 

Bradley's  Complete  Manure  for 
Onions. 

Bradley's  Complete  Manure  for  Pota- 
toes and  Vegetables. 

Bradley's  Complete  Manure  for  Top- 
dressing  Grass  and  Grain. 

Bradley's  Complete  Manure  with  Ten 
Per  Cent.  Potash. 

Bradley's  Com  Phosphate. 

Bradley's  Eclipse  Phosphate. 


The  American  Agricultural  Chemical  Co. 
(H.  J.  Baker  A  Bro.,  branch).  New 
York,N.  Y.:  — 

Baker's  A  A  Ammoniated  Phosphate. 

Baker's  Complete  Potato  Manure.  • 

The  American  Agricultural  Chemical  Clo. 
(Clark's  Cove  Fertilizer  Co.,  branch), 
Boston,  Mass. :  —    . 

Clark's  Core  Bay  State  Fertilizer. 

Clark's  Cove  Bay;State  Fertilizer,  G  G. 

CHark'B  Cove  Great  Planet  Mannro. 

Clark's  Cove  King  Philip  Guano. 

Clark's  Cove  Potato  Fertilizer. 

Clark's  Cove  Potato  Manure. 

The  American  Agricultural  Chemical  Co. 
(Crocker  Fertilizer  and  Chemical  Co., 
branch),  Buffalo,  N.  Y,:  — 
Crocker's  A  A  Complete  Manure. 
Crocker's  Corn  Phosphate. 
Oocker's  Potato,  Hop  and  Tolmcco 
Phosphate. 
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The  Amerloui  Agrtcoltunl  diemlca]  Co. 
(Cumberland Bone  Phoephnte  Co., 
branch),  Boeton,  Mass. :  — 

Cumberland  Potato  FertiUzer. 

Cumberland  Superphosphate. 

The  American  Agrlcultaral  Chemical  Co. 
(L.  B.  Darling  Fertilizer  Co.,  branch), 
Fawtooket,  B.  I. :  — 
Darling's  Blood,  Bone  and  Potash. 
Darling's  Complete   Ten  Per  Cent 

Manure. 
Darling's  Farm  Fayorlte. 
Darling's  General  FertUixer. 
Darling's  Potato  and  Root  Crop 

Manure. 
Darling's  Potato  Manure. 
Darling's  Tobacco  Grower. 

The  American  Agricultural  Chemical  Co. 
(Great  Eastern  Fertiliser  Co.,  branch), 
Rutland,  Yt.:  — 

Garden  Special. 

General  Fertiliser. 

Grass  and  Oats  Fertiliser. 

Northern  Com  SpeciaL 

Tegetable,  Vine  and  Tobacco. 

The  American  Agricultural  Chemical  Co. 
(PaoUlc  Guano  Co.,  branch),  Boston, 


Pacific  High-grade  GeneraL 
Pacific  Nobsque  Guano. 
Pacific  Potato  Special. 
Soluble  Pacific  Guano. 

The  American  Agricultural  Chemical  Co. 
(Packers'  Union  Fertiliser  Co.,  branch), 
Rutland,  y  t. :  — 

Animal  C^m  Fertiliser. 

Gardener's  Complete  Manure. 

Potato  Manure. 

Uniyersal  Fertiliser. 

Wheat,  Oats  and  Clover  Fertiliser. 

The  American  Agricultural  Chemical  Co. 
(Qolnnlplac  Co.,  branch),  Boston, 
Mass.:  — 

Qninnipiac  Climax  Phosphate. 

Quinniplac  0>m  Manure. 

Quinnipiac  Havana  Tobacco  Fertil- 
iser. 

Qninnipiac  Market-garden  Manure. 

Quinnipiac  Onion  Manure. 

Quinnipiac  Phosphate. 

Quinnipiac  Potato  Manure. 

Quinnipiac  Potato  Phosphate. 

The  American  Agricultural  Chemical  (^. 
(Bead  Fertilizer  Co.,  branch),  New 
York,N.  Y.:  — 

Read's  Farmers*  Friend. 

Read's  High-grade  Farmers'  Friend. 

Read's  Practical  Potato  Special. 

Road's  Standard. 

Read's  Vegetable  and  Vine. 


The  American  Agricultural  Chemical  Co. 
(Standard  Fertilizer  Co.,  branch),  Bos- 
ton, Mass.:— 
Standard  Complete  Manure. 
Standard  Fertiliser. 
Standard  Guano. 
Standard  Special  for  Potatoes. 

The  American  Agricultural  Chemical  Co. 
(Henry  F.  Tucker  Co.,  branch),  Boston, 


Tucker's  Original  Bay  State  Bone 

Superphosphate. 
Tucker's  Special  Potato  Ferttllser. 

The    American    Agricultural    Chemical 
Co.  (Williams  A  CUrk  Fertilizer  Co., 
branch),  Boston,  Mass:  — 
WiUIams  A  Clark's  Americus  Phos- 
phate. 
Williams  A  Claim's  Com  Phosphate. 
WUllams  A  Clark's  High-grade  Spe- 
cial. 
Williams  A  Clark's  Potato  Manure. 
Williams  A  Clark's  Potato  Phosphate. 
Williams  A  Clark's  Prolific  Crop  Pro- 
ducer. 
Williams  A  Clark's  Royal  Bone  Phos- 
phate. 

The  American  Agricultural  Chemical  Co. 
(M.  E.  Wheeler  A  Co.,  branch),  Rut- 
land, Yt.:— 

Com  FertiUzer. 

Bermuda  Onion  Grower. 

Grass  and  Oats  Fertilizer. 

Havana  Tobacco  Fertilizer. 

Potato  Manuro. 

W.  H.  Abbott,  Holyoke,  Maae.  :— 
Animal  Fertilizer. 
Eagle  Brand. 
Tobacco  Fertiliser. 

The  Abbott  A  Martin  Rendering  Co., 
0>lumbus,  O. :  — 
Abbott's  Tobacco  and  Potato  Special. 
Harvest  King. 
Ideal  Grain  Grower. 

The  American  O>tton  Oil  C^.,  New  York, 
N.  Y.:- 
Cotton-seed  Meal. 
C^otton-seed  Hull  Ashes. 

American  Linseed  (^.,  New  York,  N.  Y. : — 
Cleveland  Flax  Meal. 

Armour    Fertiliser    Works,    BaltimorB, 
Md.:  — 
All  Soluble. 

Ammoniated  Bone  with  Potash. 
Bone  Meal. 

Blood,  Bone  and  Potash. 
Grain  Grower. 
High-grade  Potato. 
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H.  J.  Baker  and  Bro.,  New  York,  N  Y. :  ~ 
Castor  Pamaoe. 

Beach  Soap  Co.,  Lawrence,  Maaa. :  — 
Beach's  Advance  Brand. 
Beach's  Fertllbser  Bone. 
Beach's  Beliance. 
Beach's  Unlyersal. 

Berkshire  Fertilizer  Co.,  Bridgeport, 
Conn. :  — 
Berkshire  Complete  Fertilizer. 
Berkshire  Ammonlated  Bone  Phos- 
phate. 
Berkshire  Potato  and  Vegetable  Phos- 
phate. 

Joseph  Breck  &  Sons,  Boston,  Mass. :  — 
Breck's  Lawn  and  Garden  Dressing. 
Brock's  Market-garden  Manure. 

Bowker  Fertilizer  Co.,  Boston,  Mass. :  — 

Bone,  Blood  and  Potash. 

Bowker's  Ammonlated  Food  for  Flow- 
ers. 

Bowker's  Bone  and  Wood  Ash  Fer- 
tUlzer. 

Bowker's  Complete  Mixture. 

Bowker's  Double  Manure  Salts. 

Bowker's  Farm  and  Garden  Phos- 
phate. 

Bowker's  Fish  and  Potash  (Square 
Brand). 

Bowker's  Ground  Bone. 

Bowker's  High-grade  Fertilizer. 

Bowker's  HUl  and  Drill  Phosphate. 

Bowker's  Kainit 

Bowker's  Lawn  and  Garden  Dressing. 

Bowker's  Potato  and  Vegetable  Fer- 
tilizer. 

Bowker's  Potash  Bone. 

Bowker's  Market-garden  Fertilizer. 

Bowker's  Potato  and  Vegetable  Phos- 
phate. 

Bowker's  Soluble  Animal  Fertilizer. 

Bowker's  Special  Onion  Manure. 

Bowker's  Superphosphate. 

Bowker's  Sure  Crop  Phosphate. 

Bowker's  Tankage. 

Bowker's  Ten  Per  Cent.  Manure. 

Bowker's  Tobacco  Ash  Fertilizer. 

Bowker's  Tobacco  Starter. 

Bristol  Fish  and  Potash. 

Com  Phosphate. 

Dissolved  Bone-black. 

Dried  Blood. 

Early  Potato  Manure. 

Fine  Dry  Ground  Fish. 

Fish  and  Potash  (D  Brand). 

Gloucester  Fish  and  Potash. 

Muriate  of  Potash. 

Nitrate  of  Soda. 

Stockbrldge  Special  Manures. 

Sulfate  of  Ammonia. 


Bowker  Fertilizer  Co.,  Boston,  Mass.— 
Con. 
Sulfate  of  Potash. 
Tobacco  Ash  Elements. 
Wood  Ashes. 

T.  H.  Bunch,  Little  Bock,  Ark. :  — 
Cotton-seed  Meal. 

Charles  M.  Cox  &  Co.,  Boston,  Mass. :  — 
Cotton-seed  Meal. 

Chlcopee    Rendering    Co.,    Springfield, 
Mass. :  — 
Pure  Ground  Bone. 
Complete  Animal  Fertilizer. 
Lawn  and  Garden  Dressing. 
Tankage. 

E.  Frank  Coe  Co.,  New  York,  N.  Y. :  — 

American  Farmers'  Ammonlated 
Bone. 

American  Farmers'  Complete  Manure. 

American  Farmers'  Com  King. 

American  Farmers'  Grass  and  Grain. 

American  Farmers'  Market-garden 
Special. 

Columbian  Com  Fertilizer. 

Columbian  Potato  Fertilizer. 

£.  Frank  Coe's  F  P  Fish  and  Potash. 

£.  Frank  Coe's  Gold  Brand  Excel- 
sior Guano. 

E.  Frank  Coe's  High-grade  Ammo- 
nlated Bone  Superphosphate. 

E.  Frank  Coe's  Nitrate  of  Soda. 

E.  Frank  Coe's  Tobacco  and  Onion 
Fertilizer. 

Celebrated  Special  Potato. 

Excelsior  Potato  Fertilizer. 

New  Englander  Com  Fertilizer. 

New  Englander  Potato  Fertilizer. 

Bed  Brand  Excelsior  Guano. 

XXX  Ground  Bone. 

• 

John  C.  Dow  A  Co.,  Boston,  Mass. :  — 
Dow's  Pure  Ground  Bone. 

Eastern  Chemical  Co.,  Boston,  Mass.  :  — 
Imperial  Grass  Fertilizer. 
Imperial  Plant  Food. 

William  £.  Fyfe  &  Co.,  Clinton,  Mass. :  — 
Canada  Unleached  Hard-wood  Ashes. 

B.  Sb  J.  Farquhar  Sb  Co.,  Boston,  Mass. :  — 
Clay's  London  Fertilizer. 
Thompson's    Improved   Vine,   Plant 
and  Vegetable  Manure. 

Hargraves  Soap  Co.,  Fall  Biver,  Mass. :  — 
Ground  Bone  Fertilizer. 

The  Hardy  Packing  Co.,  Columbus,  O. :  — 
Hardy's  Complete  Manure. 
Hardy's  Tankage,  Bone  and  Potash. 
Hardy's  Tobacco  and  Potato  Special. 
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C.  W.  Haattngs,  Ombridseport,  Mms.  :  — 
Fertt  Flora. 

Tbomas  Henom  A  Co.,  New  Bedford, 
Mass.:— 
Bone  Meal. 
Meat  and  Bone. 

John  Joynt,  Lucknow,  Can.:  — 

Fare  Canada  Unleached  Hard-wood 
Ashes. 

Lister's  Agricultural  Chemical   Works, 
Newark,  N.  J.:  — 
Lister's  Animal  Bone  and  Potash. 
Lister's  High-grade  Special. 
Lister's  Oneida  Special. 
Lister's  Potato  Manure. 
Lister's  Special  Com. 
Lister's  Special  Potato. 
Lister's  Success  Fertillxer. 

Lowell  Fertiliser  Co.,  Boston,  Mass. :  — 
Acid  Phosphate. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
Swift's  Lowell  Animal  Brand. 
Swift's  Lowell  Bone  Fertiliser. 
Swift's  Lowell  Dissolved  Bone  and 

Potash. 
Swift's  Lowell  Dissolyed  Bone-black. 
Swift's  Lowell  Empress  Brand. 
Swift's  Lowell  Ground  Bone. 
Swift's  Lowell  Lawn  Dressing. 
Swift's  Lowell  Market  Garden. 
Swift's  Lowell  Potato  Manure. 
Swift's  Lowell  Potato  Phosphate. 
Swift's  Lowell  Tankage. 

George  E.  Marsh  A  Co.,  Lynn,  Mass. :  ^ 
Pure  Bone  Meal. 

Mapes  Formula  and  Peruvian  Guano  Co., 
NewYork,N.  Y.:  — 
Average  Soil  Complete  Manure. 
Cauliflower  and  Cabbage  Manure. 
Complete  Manure  (A  Brand). 
Complete  Manure  for  General  Use. 
Complete    Manure    Ten    Per    Cent. 

Potash. 
Com  Manure. 

Economical  Potato  Manure. 
Fruit  and  Vine  Manure. 
Grass  and  Grain  Spring  Top-dressing. 
Lawn  Top-dressing. 
Potato  Manure. 
Tobacco  Ash  Constituents. 
Tobacco  Manure  Wrapper  Brand. 
Tobacco  Starter  Improved. 
Top-dressing  Improved,  One-hnlf 

Strength. 
Vegetable  Manure  or  Complete  Manure 

for  Light  Soils. 


D.  M.  Moulton,  Monson,  Mass.:— 
Ground  Bone. 

National    FertUiser     Co.,     Biidgeportt 
Conn.:  — 
Chittenden's  Ammoniated  Bone. 
Chittenden's  Complete  Fertilizer. 
Chittenden's  Fish  and  Potash. 
Chittenden's  High-grade  Special. 
Chittenden's  Market  Garden. 
Chittenden's  Potato  Phosphate. 
Chittenden's  Tobacco  Manure. 

New   England    Fertiliser   Co.,    Boston, 
Mass.:  — 
Com  Phosphate. 
Potato  Fertilizer. 
Superphosphate. 

Olds  A  Whipple,  Hartford,  Conn.  :  — 
Complete  Tobacco  Fertilizer. 
Vegetable  Potash. 

B.  T.  Prentiss,  Holyokc,  Mass. :  — 
Complete  Fertilizer. 

Parmenter  A  Polsey  Fertilizer  X^.,  Pea- 
body,  Mass. :  — 
A  A  Brand. 
Acid  Phosphate. 
Lawn  Dressing. 
Grain  Grower. 
Muriate  of  Potash. 
Nitrate  of  Soda. 
P.  Sb  P.  Potato. 
Plymouth  Rock  Brand. 
Special  Fertilizer  for  Strawberries. 
Special  Potato. 
Sulfate  of  Potash. 

Jacob  Reese,  Darby,  Penn. :  — 
Odorless  Slag  Phosphate. 

Rogers  A    Hubbard   Co.,    Middletown, 
Conn. :  — 
Hubbard's  All  Soils  and  All  Crops 

Fertilizer. 
Hubbard's  Com  Phosphate. 
Hubbard's  Grass  and  Grain  Fertilizer. 
Hubbard's  Oato  and  Top-dressing. 
Hubbard's  Potato  Phosphate. 
Hubbard's  Pure  Raw  Knuckle  Bone 

Flour. 
Hubbard's  Soluble  Com. 
Hubbard's  Soluble  Potato  Manure. 
Hubbard's  Soluble  Tobacco  Manure. 
Hubbard's  Strictly  Pure  Fine  Bone. 


Rogers    Manufacturing    Co., 
Conn. :  — 
All  Round  Fertilizer. 
Complete  Com  and  Onion. 
Complete  Fish  and  Potash. 
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BogcrB    Manufticturing    Co.,    Bockfall, 
Conn.  —  Con. 
Complete  PotAto  and  Vegetable. 
High-grade  Grass  and  Grain. 
High-grade  Oats  and  Top-dresslug. 
High-grade  Tobacco  and  Potato. 
High-grade  Soluble  Tobacco. 
Nitrate  of  Soda. 
Pure  Fine-ground  Bone. 

Bobs  Bros.,  Worcester,  Mass. :  — 
Boss  Brother's  Lawn  Dressing. 

N.    Boy    A    Son,    South    Attleborough, 
uass.  *  ^~' 
Complete  Animal  Fertilizer. 

Bussia  Cement  Co.,  Gloucester,  Mass. :  — 
Essex  Complete  Manure  for  Corn, 

Grain  and  Grass. 
Essex  Complete  Manure  for  Potatoes, 

Boots  and  Vegetables. 
Essex  Corn  Fertilizer. 
Essex  Dry  Ground  Fish. 
Essex  A  I  Superphosphate. 
Essex   Market  Garden    and    Potato 

Manure. 
Essex  Odorless  Lawn  Dressing. 
Essex  Bhode  Island  Special  for  Pota. 

toes  and  Boots. 
Essex  Special  Tobacco  Manure. 
Essex  Tobacco  Starter. 
Essex  XXX  Fish  and  Potash. 
Muriate  of  Potash. 
Nitrate  of  Soda. 

Salisbury  Cutlery  Handle  Co.,  Salisbury, 
Conn. :  — 
Fine  Bone. 

M.  L.  Shoemaker  A  Co.,  Limited,  Phlla. 
delphia,  Penn. :  — 
Swift  Sure  Superphosphate  for  Gen- 
eral Use. 
Swift  Sure  Bone  Meal. 


Sanderson's  Fertilizer  and  Chemical  Co., 
New  Haven,  Conn. :  — 
Sanderson's  Corn  Superphosphate. 
Sanderson's  Fine-ground  Fish. 
Sanderson's  Formula  A. 
Sanderson's  Formula  B. 
Sanderson's  Sulfate  of  Potash. 
Sanderson's  Potato  Manure. 
Sanderson's  Special  with   Ten    Per 

Cent.  Potash. 
Sanderson's  Top-dressing  for  Grass 

and  Grain. 

Thomas  L.  Stetson,  Bandolph,  Mass.:  — 
Bone  Meal. 

J.  Stroup,  Son  A  Co.,  Boston,  Mass. :  — 
Canada  Hard- wood  Unleached  Ashes. 

A.  L.  Warren,  Northborough,  Mass.  :  — 
Warren's  Ground  Bone. 

The  Whitman  A  Pratt  Bendering  Co., 
Lowell,  Mass. :  — 
Whitman  A  Pratt's  All  Crops. 
Whitman  A  Pratt's  Com  Success. 
Whitman  A  Pratt's  Potato  Plowman. 
Whitman  A  Pratt's  Pure  Ground  Bone. 

Wilcox  Fertilizer  Works,  Mystic,  Conn. :  — 
Complete  Bone  Superphosphate. 
Dry  Ground  Fish. 
Fish  and  Potash. 
High-grade  Tobacco  Special. 
Potato  Fertilizer. 
Potato,  Onion  and  Vegetable. 

Sanford  Winter,  Brockton,  Mass. :  — 
Pun  Fine-ground  Bone. 

J.    M.    Woodard    A     Bro.,    Greenfield, 
Mass.:  — 
Tankage. 

A.  H.  Wood  A  Co.,  Framingham,  Mass. :  — 
A  A  Brand. 
B  B  Brand. 
CC  Brand. 
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Part  II.  —  Report  on  General  Work  in  the 

Chemical  Laboratory. 


C.   A.    60ESSMANX. 


1.  Analyses  of  materials  forwarded  for  examination. 

2.  Notes  on  wood  ashes  and  lime  ashes. 

3.  Notes  on  phosphatic  slag  and  experiments  with  native 

phosphates. 

1.     Analyses  of  Materials  forwarded  for 

Examination. 

This  department  of  our  work  has  been  of  the  same  general 
character  as  in  past  years.  We  have  received  daring  the 
season  283  samples  of  miscellaneous  substances  from  &rmer8 
within  our  State  for  analysis  ;  this  is  48  more  than  was  re- 
ceived during  the  season  of  1903. 

As  fiur  as  time  and  facilities  permit,  we  have  devoted  our 
attention  to  the  examination  of  this  class  of  materials,  the 
substances  being  taken  up  for  analysis  in  the  order  of  their 
arrival  at  this  office.  During  the  season  of  the  official  in- 
spection of  commercial  fertilizers,  April  1  to  November,  our 
time  is  so  completely  occupied  that  work  in  this  class  of 
general  materials,  for  the  benefit  of  individual  farmers,  has 
to  give  place,  in  a  measure,  to  the  control  work  of  inspec- 
tion. For  this  reason  we  would  urge  those  sending  samples 
for  free  analysis  to  forward  them,  so  &r  as  possible,  between 
November  1  and  April  1,  thus  insuring  more  prompt  reports 
in  results  of  analysis. 

As  in  the  past,  we  have  taken  an  active  part  in  the  technical 
work  of  the  Association  of  Official  Agricultural  Chemists  for 
the  establishment  of  new  methods  of  analysis.  Many  deter- 
minations were  made  on  samples  forwarded  by  the  association 
to  test  the  efficacy  of  several  new  methods  of  determining 
potash  and  the  various  forms  of  phosphoric  acid. 
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Following  is  a  list  of  materials  forwarded  by  formers  and 
agricultural  organizations  during  the  season  of  1904 :  — 


Wood  ashes, 

.     60 

Steamed  bone. 

2 

Soils,    .... 

.     47 

Wool  dust,    . 

2 

Complete  fertilizers, 

.     32 

Wool  waste. 

2 

Lime  ashes,  . 

.     14 

Dried  blood. 

2 

Tankage, 

.     10 

Sewage, 

2 

Gromid  bone. 

9 

Pulp  ashes,  . 

Nitrate  of  soda,     . 

8 

Cotton  compost,    . 

Miscellaneous  substances, 

9 

Carbonate  of  potash-magnesia. 

Low-grade  sulfate  of  potash. 

7 

Silicate  of  potash. 

•                 ■ 

Muck,  .... 

7 

High-grade  sulfate  of 

potash. 

Meadow  mud. 

7 

Nitrate  of  potash, . 

•        . 

Cotton-seed  meal. 

6 

Belgian  phosphate. 

.        • 

Dry  ground  fish,   . 

5 

Raw  bone,    . 

.        . 

Mill  refuse,  .         .         .         . 

6 

Dissolved  bone,     . 

.        . 

Manure,        .        .        .         . 

5 

Lime  and  nitrate  of  soda. 

Acid  phosphate,    . 

4 

Guinea  pig  manure, 

•        . 

Peat, 

4 

Liquid  manure, 

.         . 

Cotton-hull  ashes. 

3 

Sheep  manure, 

•         . 

Muriate  of  potash. 

8 

Lime  refuse  from  tannery,     . 

Lime,   .        .        .        .         . 

8 

Waste  lime, . 

Dissolved  bone-black,    . 

8 

Granulated  lime,  . 

Cotton-seed  droppings, 

2 

Plaster,         » 

Cotton-seed  dust,  . 

2 

Raw  hide  dust. 

Sulfate  of  ammonia, 

2 

Cocoa  shells. 

Carbonate  of  potash, 

2 

Dandelion  roots,    . 

Fhosphatic  slag,    . 

2 

Clover  roots. 

2.    Notes  on  Wood  Ashes  and  Lime  Ashes. 

(a)  Wood  Ashes.  —  Seventeen  and  one-half  per  cent,  of 
the  materials  forwarded  for  analysis  during  the  season  have 
been  wood  ashes,  being  about  the  same  proportion  as  that 
for  the  year  1903.  The  following  abstract  of  results  of 
analysis  shows  their  general  chemical  character,  also  a  com- 
parison in  results  of  analysis  with  the  previous  year  1903  :  — 
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Analysis  of  Wood  Ashes. 

m 

NUMBEK  OF  SAXPLfS. 

1»«S. 

1*M. 

Molntore  fromltolOpercent 

Moisture  from  10  to  20  per  cent., 

Moisture  from  20  to  80  per  cent., 

Moisture  above  80  per  cent., 

Potassium  oxide  above  8  per  cent 

Potassium  oxide  from  6  to  7  per  cent, 

Potassium  oxide  from  fi  to  6  per  cent, 

Potassium  oxide  from  4  to  5  per  cent, 

Potassium  oxide  from  8  to  4  per  oent., 

Potassium  oxide  below  8  per  oent.» 

Phosphoric  acid  from  1  to  2  per  cent., 

Phosphoric  add  above  2  per  oent 

Phosphoric  acid  below  1  per  cent., 

Averagepercent.  of  calcium  oxide  (lime), 

Insoluble  matter  below  10  per  cent.,                             ... 

Insoluble  matter  from  10  to  15  per  oent., 

Insoluble  matter  above  16  per  cent., 

11 

14 

9 

8 

2 

4 

8 
12 

8 

8 

84 

none 

8 
29.89 

7 
12 
17 

18 
16 

8 

8 

2 

8 

6 
12 
10 

7 
SO 

8 

12 

80.16 

6 
18 
20 

TcUtle  showing  the  Maximum,  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  found  in  Wood  Ashes  for  the  Seasons  of  1903 
and  1904. 


Mazimum. 

Minimum.       { 

AVSRAQE. 

!•••• 

1 

i—m. 

1*«4. 

1—m. 

1*M. 

Moisture,     .... 

87.84 

87.85 

2.27 

none 

15.23 

14.42 

Potassium  oxide,     . 

8.16 

11.04 

1.68 

.80 

4.76 

4.61 

Phosphoric  acid, 

1.80 

6.07 

.46 

.28 

1.87 

1.87 

Calcium  oxide,  . 

86.76 

42.86 

22.88 

19.78 

29.89 

80.16 

Insoluble  matter. 

28.86 

47.21 

1.40 

4.66 

16.07 

18.86 

From  the  above  tables  it  will  be  seen  that  the  percentage 
of  potassium  oxide  in  the  wood  ashes  received  during  the 
season  is,  on  the  average,  somewhat  less  than  for  the  pre- 
vious season.  The  average  of  phosphoric  acid  is  the  same; 
while  the  average  percentage  of  lime  is  somewhat  higher 
than  for  1903. 
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A  study  of  these  tables  will  emphasize  the  iuipoiiance  of 
buying  this  class  of  material  on  a  statement  of  a  guaranteed 
composition.  We  would  urge  all  parties  to  ask  for  a  posi- 
tive guarantee  of  the  amount  of  potassium  oxide,  phosphoric 
acid  and  calcium  oxide  (although  our  State  law  does  not 
oblige  the  manufacturer  to  guarantee  the  latter  element,  it 
should  be  required  when  buying  this  class  of  fertilizers)  said 
to  be  contained  in  this  or  similar  classes  of  fertilizers.  We 
would  also  advise  all  parties  to  patronize  those  dealers  and 
importers  who  have  complied  with  our  State  laws  by  secur- 
ing a  license  for  the  sale  of  their  article  in  Massachusetts. 
It  is  only  in  this  way  that  protection  by  our  State  laws  can 
be  secured. 

(6)  Lime  Ashes, — What  has  been  said  regarding  wood 
ashes  applies  with  equal  force  to  lime  ashes.  They  should 
always  be  bought  on  a  statement  of  the  guarantee  of  lime, 
potash  and  phosphoric  acid  which  they  contain,  as  they  are 
more  apt  to  vary  widely  in  chemical  composition  than  even 
wood  ashes. 

Table  showing  the  Maximum^  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  found  in  Lime  Ashes  for  the  Seasons  of  1903 
and  1904. 


Maximum. 

Minimum. 

AVBRAOB. 

1908. 

\—i. 

1»0S. 

1*«4. 

IMS. 

■•M. 

Moisture,    .... 
Potasfilum  oxide, 
Phoephorlc  acid, 
Calcium  oxide,  . 
Insoluble  matter. 

83.16 

8.82 

1.66 

66.a 

26.60 

86.6S 

2.46 

1.48 

66.24 

26.47 

10.47 
.76 
.06 

88.42 
1.10 

none 

.06 

trace 

21.02 

2.76 

16.66 

1.86 

.68 

41.16 
6.46 

10.88 

1.64 

.74 

48.96 
8.11 

From  the  above  comparison  it  will  be  seen  that  the  lime 
ashes  during  the  present  season  analyzed  a  little  higher  in 
lime  and  a  little  lower  in  potash  than  in  1903. 

3.    Notes  on  Phosphatic  Slag  and  Experiments  with 

Native  Phosphates. 

In  one  of  our  previous  annual  reports  (thirteenth  annual 
report,  1901,  of  Hatch  Experiment  Station  of  Massachusetts 
Agricultural  College,  pp.  68-70)  we  have  discussed  in  detail 
the  history  and  timely  appearance  of  the  basic  slag  phosphate 
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in  oar  general  markets.  In  this  article  we  pointed  out  the 
special  modes  of  analysis  that  were  in  use  in  testing  this 
material,  also  certain  changes  that  have  taken  place  in  many 
localities  in  preparing  the  phosphatic  slag  by  the  addition 
of  silica  in  a  fusing  process  to  change  the  free  lime  which  is 
present  in  the  slag  to  a  silicate  of  lime,  thus  showing,  it  is 
claimed,  a  larger  percentage  of  available  phosphoric  acid. 

Samples  of  phosphatic  slag  have  been  collected  in  our 
general  markets  during  the  past  year.  This  would  indicate 
that  this  class  of  material  was  claiming  the  attention  of  agri- 
culturists more  than  in  the  past.  The  extensive  introduction 
of  new  methods  of  iron  manufacture  has  largely  increased 
the  supply  of  phosphatic  slag.  Results  of  field  experiments 
have  shown  the  superior  value  of  this  material  and  demon- 
strated its  fitness  as  a  manurial  matter.  In  view  of  the 
above  facts,  we  have  again  taken  this  subject  up  for  dis- 


cussion. 


The  following  table  gives  the  results  of  analysis  of  samples 
of  phosphatic  slag  made  at  the  laboratory  during  1904,  in 
comparison  with  the  average  of  analyses  of  slags  made  at 
the  station  in  years  past.  Sample  I.  was  imported  from 
England  in  1904 ;  Sample  11.  was  collected  in  our  general 
markets  during  the  spring  of  1904 ;  Sample  IH.  was  the 
average  of  all  previous  analyses  made  at  the  station. 

Analysis  of  Samples  {Per  Cent.). 


Siunple  I. 


Sample  11. 


Sample  in. 


Moisture 

Total  phosphoric  acid. 
Available  phosphoric  acid. 
Insoluble  phosphoric  acid, 
Calcium  oxide,     . 
Insoluble  matter, . 


.15 
18.61 


60.66 


none 
S0.68 
4.96 
15.66 
46.78 
18.78 


.96 
90.61 

4.06 
19.(tt 
60.32 

6.69 


From  the  results  of  the  above  compilation  of  analyse  it 
will  be  seen  that  the  present  phosphatic  slag  does  not  differ 
materially  from  that  of  the  past.  The  two  samples  analyzed 
during  the  year  showed  the  presence  of  free  lime,  which  fact 
was  recognized  and  the  mode  of  analysis  was  so  modified  as  to 
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counteract  the  action  of  the  free  lime  before  subjecting  the 
samples  to  the  usual  treatment  with  neutral  citrate  of  am- 
monia for  the  dermination  of  the  available  phosphoric  acid. 
The  attempt  to  imitate  the  phosphatic  slag,  by  fusing 
apatite  with  soda  ash  at  600^  to  800°  C,  was  mentioned  in 
our  previous  annual  report.  Observations  have  been  ex- 
tended along  this  line  during  recent  years  by  fusing  natural 
phosphates  with  carnallite  and  kieserite  for  ten  to  fifteen 
minutes,  at  a  temperature  of  650°  to  800°  C.  This  treat- 
ment gave  a  compound  analyzing :  — 

Percent. 

Total  phosphoric  acid, 20.71 

Phosphoric  acid  soluble  in  2  per  cent,  citric  acid 

solution,     ........      15.23 

Calcium  oxide, 9.92 

Magnesium  oxide, 10.20 

Potassium  oxide,  .         .         .         .  .         .        6.85 

Chlorine, 16.47 

. 
It  was  reported  that  the  effect  of  this  fertilizer  on  oats  and 
peas  was  somewhat  superior  to  phosphatic  slag,  as  regards 
the  yield  of  grain. 

Another  substitute  for  slag  phosphate  is  described  by 
Prof.  P.  Wagner :  100  parts  of  coarsely  crushed  phosphorite 
is  fused  with  70  parts  of  acid  sodium  sulfate ;  20  parts  of 
calcium  carbonate,  22  parts  of  sand  and  6  to  7  parts  of  coal; 
this  gave  a  product  testing  15.7  per  cent,  phosphoric  acid, 
practically  all  of  which  was  soluble  in  citric  acid  solution. 
Pot  experiments  were  conducted  on  oats,  grown  on  loam 
soil,  by  the  aid  of  this  mixture,  alongside  of  similar  experi* 
ments  conducted  with  a  superphosphate  testing  17.7  per 
cent,  water-soluble  phosphoric  acid  and  18.9  per  cent,  total 
phosphoric  acid  and  phosphatic  slag,  testing  18  per  cent, 
citric  acid  soluble  phosphoric  and  19.9  per  cent,  total  phos- 
phoric acid.  The  fused  mixture  gave  as  quick-acting  and 
effective  results  as  the  superphosphate,  and  also  gave  results 
superior  to  the  basic  slag  phosphate. 

During  the  winter  of  1902  IVlr.  H.  D.  Haskins  of  this 
department  made  some  interesting  experiments  in  fusing 
Canadian  apatite  with  a  mixture  of  sodium  and  potassium 
carbonates.     The  apatite  was  a  high-grade  material,  testing 
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31.22  per  cent,  phosphoric  acid  and  51.74  j)er  cent,  oalciuui 
oxide.  Hin  experimentn  were  conducted  as  follows  :  1  part 
of  the  apatite  was  fused  with  4  parts  of  a  mixture  composed 
of  23  parts  of  sodium  carbonate  and  39  parts  of  potassium 
carbonate.  The  resulting  mass  was  extracted  with  water, 
and  showed  a  test  of  3.68  per  cent,  waternsoluble  phosphoric 
acid.  The  residue,  upon  treatment  with  neutral  citrate  of 
ammonia,  showed  a  test  of  26.78  per  cent,  of  reverted  phos- 
phoric acid,  leaving  only  .76  per  cent,  of  phosphoric  acid  in 
an  insoluble  form.  In  another  experiment  1  part  of  the 
apatite  was  fused  with  1.15  parts  of  the  same  fusing  mixture, 
this  amount  of  sodium  and  potassium  carbonate  being  theo- 
retically necessary  to  convert  all  of  the  phosphoric  acid  into 
phosphates  of  soda  and  potash.  The  resulting  mass  showed 
2.56  per  cent,  of  water-soluble  phosphoric  acid,  15.96  per 
cent,  of  reverted  phosphoric  acid  and  12.70  per  cent,  of  in- 
soluble phosphoric  acid.  Mr.  Haskins  also  made  experi- 
ments to  ascertain  to  what  extent  the  phosphoric  acid  in 
apatite  would  become  available  if  boiled  with  a  solution  of 
sodium  and  potassium  carbonate.  Several  strengths  of 
solution  were  used,  but  only  traces  of  phosphoric  acid  were 
dissolved,  the  residue  in  no  case  showing  over  1.98  per  cent, 
available  phosphoric  acid.  From  the  above  observations  it 
will  appear  that  great  fields  are  opened  for  a  more  extensive 
use  of  our  natural  phosphates  when  introduced  in  a  suitable 
form  by  some  fusing  process. 

In  conclusion,  we  must  say  that  the  consumption  of  com- 
mercial fertilizers  is  ever  on  the  increase,  and  it  is  a  great 
satisfaction  to  feel  that  apparently  the  increased  consump- 
tion of  fertilizers  is  more  than  off-set  by  the  prospective 
increase  in  natural  supplies.  The  increased  production  of 
sulfate  of  ammonia  from  improved  methods  in  the  manufac- 
ture of  coke  from  bituminous  coal,  the  recent  discoveries  of 
new  potash  deposits  in  Saxony,  Ger. ,  as  well  as  the  recent 
reported  discovery  of  nitrate  of  soda  beds  along  the  Pacific 
coast  in  the  United  States,  all  furnish  pleasant  reflections 
for  the  future  of  American  agriculture. 
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KEPOKT  OF  THE  ENTOMOLOGISTS. 


C.    H.    FERNALD,    H.    T.    FERNALD. 


A  number  of  different  lines  of  investigation  have  been 
begun  or  continued  during,  the  year  1904,  in  addition  to 
what  may  be  termed  the  routine  work  of  the  division. 

Experiments  to  determine  the  best  treatment  for  the  San 
Jos^  scale,  begun  at  this  station  in  1902,  have  been  con- 
cluded, at  least  for  the  present,  as  they  have  resulted  in  so 
thoroughly  freeing  the  college  orchard  from  this  pest  as  to 
leave  no  material  for  further  experiment.  It  is  true  that 
the  scale  is  not  exterminated,  but  it  is  present  in  such  small 
numbers  that  several  years  must  elapse  before  the  orchard 
will  become  so  reinfested  as  to  be  of  any  value  for  experi- 
mental purposes.  On  the  other  hand,  it  is  impossible  under 
present  conditions  to  attempt  experimental  work  elsewhere, 
and  therefore  this  line  of  research  is  at  least  temporarily 
suspended. 

A  number  of  private  preparations  claiming  to  be  usefiil 
as  insecticides  have  been  tested  during  the  year,  with  vary- 
ing results  ;  but  none  have  thus  fiu*  been  found  which  appear 
to  be  of  great  value.  Whether  it  is  worth  while  to  take  the 
large  amount  of  time  necessary  for  these  tests,  when  the 
results,  if  they  should  ever  by  any  chance  prove  valuable, 
would  practically  only  produce  free  advertising  to  those 
manufacturing  them,  is  certainly  questionable,  particularly 
as  scarcely  any  of  these  substances  are  made  by  residents  of 
this  State. 

The  codling  moth  is  now  treated  by  spraying  during  the 
egg-laying  period  of  this  insect.  In  the  west  there  are 
several  broods  of  this  pest  each  year,  but  in  Massachusetts 
there  seems  to  be  much  uncertainty  on  this  point.  For  two 
yeai-s  obsei-vations  have  been  conducted  to  determine   the 
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namber  of  broods  of  this  insect,  and  the  proper  times  at 
which  to  spray  the  trees  in  order  to  obtain  the  best  results. 
The  difference  in  seasons  is  of  coarse  a  fiu^tor  in  the  deter- 
mination of  these  points,  and  renders  it  necessary  that  the 
work  be  continued  for  a  term  of  years  before  final  results 
can  be  obtained. 

The  oyster-shell  scale  can  easily  be  controlled  by  mild 
sprays  if  these  are  applied  at  the  right  times,  but  two  years 
ago  no  one  in  Massachusetts  seemed  to  know  just  that  time. 
In  States  but  a  short  distance  south  this  pest  has  two  broods, 
and  it  has  been  doubtful  whether  there  were  not  two  here 
also.  In  order  to  determine  these  questions,  carefiil  obser- 
vations have  been  made  during  the  last  two  years,  and  must 
be  continued  for  several  more  in  order  to  obtain  reliable 
results. 

For  nearly  three  months  of  the  year  all  the  spare  time 
of  the  entomologists  was  devoted  to  the  preparation  of  an 
exhibit  for  the  Louisiana  Purchase  Exposition,  taking  time 
which  could  otherwise  have  been  devoted  to  experimental 
work.  The  nature  and  scope  of  this  exhibit  has  been  pre- 
sented elsewhere,  and  need  not  be  given  here. 

During  the  colder  months  of  the  year  experimental  work 
is  practically  impossible,  and  this  time  is  made  use  of  in 
putting  together  the  results  of  previous  investigations,  and 
drawing  conclusions  from  them ;  in  classifying  and  arrang- 
ing the  materials  gathered  and  received  during  the  summer ; 
in  solving  the  more  complex  problems  connected  with  cases 
of  injury  difficult  to  reach  and  control  by  ordinary  means ; 
and  in  original  investigations  of  various  kinds. 

The  correspondence  with  residents  of  the  State  requires  a 
large  amount  of  time.  In  1903  this  was  less  than  usual, 
the  reasons  for  it  being  considered  in  the  last  report.  This 
year  it  has  resumed  its  normal  quantity,  about  1,500  in- 
quiries having  been  received  and  answered  by  letter,  or  by 
sending  printed  information  on  the  topics  concerned. 

Particular  effort  has  been  made  to  obtain  samples  of  the 
injuries  caused  by  insects,  these  being  often  markedly  char- 
acteristic, and  therefore  of  the  greatest  utility  in  a  collection 
so  constantly  referred  to. 
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The  card  catalogue  has  now  been  installed  in  a  new  case, 
capable  of  holding  90,000  cards,  and  is  in  constant  use ;  in 
fact,  it  is  probably  the  most  useful  single  piece  of  apparatus 
in  the  possession  of  the  division.  Additional  cards  are  con- 
stantly being  added  as  new  literature  is  published. 

Insects  of  the  Year. 

The  unusually  cold  weather  during  the  winter  of  1903-04, 
together  with  a  few  sudden  and  marked  fluctuations  of  the 
temperature,  was  not  without  its  effect  upon  insect  life,  as 
was  shown  last  summer,  though  perhaps  less  than  might  have 
been  expected. 

The  San  Jos^  scale  was  destroyed  in  large  numbers  by  the 
winter-killing  of  trees,  and  to  some  extent  on  those  which 
survived  the  winter.  This  demonstrates  that  this  insect  is 
not  entirely  hardy  during  severe  winters  in  this  latitude. 
Unfortunately,  enough  succeeded  in  living  to  produce  many 
young  during  the  summer,  so  that  this  insect  is  now  some- 
what more  abundant  than  it  was  a  year  ago.  It  is  generally 
distributed  over  the  State  east  of  the  western  slopes  of 
the  Connecticut  valley,  but  seems  not  to  have  penetrated 
the  Berkshire  hills  to  any  great  extent.  Spraying  with  the 
lime-sulphur  mixture  for  this  pest  has  been  made  use  of  by 
many  fruit  growers  and  others,  and  has  proved  to  be  an 
excellent  method  for  its  control. 

Plant  lice  and  root  maggots  have  been  fairly  abundant 
this  year,  due  perhaps  to  their  great  increase  during  1903 
enabling  them  to  have  so  many  descendants  that  a  larger 
number  than  usual  succeeded  in  passing  the  winter. 

The  white  fly  (Aleyrodes)  in  greenhouses  has  apparently 
spread  in  all  directions,  complaints  of  the  destruction  it  has 
caused  having  been  received  from  all  parts  of  the  State. 

The  red  spider  (Tetranj/chuSy  spp.)  has  also  been  very 
abundant,  both  in  greenhouses  and  outside,  where  a  charac- 
teristic brownish  tinge  on  the  leaves  of  affected  plants  has 
often  been  very  noticeable. 

The  usual  amount  of  correspondence  about  the  treatment 
for  ants  in  houses  and  on  lawns,  about  cut-worms,  wire 
worms,  the  oyster-shell  and  scurfy  scales  and  the  various 
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soft  scales,  indicates  that  these  pests  have  been  as  abundant 
as  ever,  and  that  many  people  are  stUi  entirely  ignorant  of 
the  appearance  of  their  oommonest  insect  foes. 

The  brown-tail  moth  has  continued  to  spread  over  the 
State,  and  has  been  found  in  Lunenburg,  Clinton  and  Whit- 
man, by  the  State  nursery  inspectors.  This  indicates  that 
the  insect  is  spreading  westward  rapidly,  and  that  it  will  be 
present  in  all  parts  of  Massachusetts  within  a  very  few  years. 
During  the  middle  of  July,  while  the  moths  were  flying,  it 
was  noticeable  that  they  were  attracted  to  light,  many  being 
destroyed  by  flying  into  open  arc  lights  on  the  streets,  in 
some  cases  fiklling  to  the  ground  below  the  lights  in  such 
numbers  as  to  form  heaps  of  noticeable  size. 

It  has  usually  been  believed  that  the  amount  of  feeding 
done  by  these  insects  in  the  fall  was  so  slight  that  it  could 
be  ignored.  This  year,  however,  the  caterpillars,  after 
hatching  and  even  after  forming  their  tents,  fed  so  much  that 
where  they  were  abundant  aU  the  foliage  was  skeletonized 
and  turned  brown.  This  was  very  noticeable  in  parts  of 
Belmont,  Arlington,  Winchester  and  elsewhere.  After  the 
pear  and  apple,  oaks  seemed  to  be  a  favorite  food  for  this 
insect,  and  the  browning  of  the  foliage  in  places  was  so 
great  that  newspapers  called  attention  to  '<  an  extra  brood" 
of  this  pest,  and  in  some  cases  discovered  that  it  was  '^  a  new 
and  hitherto  unknown  insect"  which  was  causing  the  injury. 

The  gypsy  moth  is  now  generally  distributed  over  its 
original  territory,  and  in  one  or  two  places  has  spread 
beyond  it.  In  the  districts  where  it  is  most  abundant,  the 
destruction  it  formerly  caused  when  unchecked  is  again 
seen,  and  the  result  if  no  means  of  repression  or  control 
are  taken  can  easily  be  imagined  by  any  one  who  has  visited 
these  places.  Local  organizations  in  the  infested  districts 
are  taking  action  to  destroy  this  and  the  brown-tail  moth, 
and  are  doing  splendid  work ;  but  this  should  be  supple- 
mented by  work  on  broader  lines  and  with  more  power  than 
local  organizations  possess,  if  lasting  results  are  to  be  hoped 
for. 
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EEPORT  OF  THE  AGRICULTURISTS. 


WM.  P.  BROOKS  ;    ASSISTANTS,  F.  R.  CHURCH,  S.  B.  HASKELL. 


The  work  of  the  agricultural  department  of  the  experi- 
ment station  daring  the  past  year  has  in  the  main  followed 
the  general  lines  of  investigation  which  have  recently  en- 
gaged attention.  These  for  the  most  part  are  connected 
with  questions  affecting  the  selection  and  use  of  manures  and 
fertilizers.  To  give  results  of  value,  such  experiments  re- 
quire numerous  repetitions,  because  of  variation  in  product 
due  to  seasons  and  to  conditions  which  we  cannot  fully  con- 
trol. In  the  averages  of  a  series  of  years  the  influence  of 
such  variations  is  in  a  measure  eliminated,  and  deductions 
based  upon  such  averages  will  serve  as  a  basis  in  &rm  prac- 
tice. 

The  work  of  the  past  season  has  involved  the  care  of  over 
220  plots  in  the  open  field,  150  closed  plots  and  278  pots  in 
vegetation  experiments. 

Our  grass  garden,  which  includes  48  species  and  7  varie- 
ties, most  of  them  occupying  1  square  rod  of  land,  has  been 
cared  for  as  usual.  One-half  of  the  area  in  each  species  has 
been  kept  constantly  lawn-mown,  with  a  view  to  studying 
the  probable  effects  of  grazing ;  and  a  considerable  nimiber 
of  species  which  had  become  mixed  have  been  renewed, 
after  paring  and  burning  the  old  turf  for  the  destruction  of 
seeds  and  roots  of  weeds  and  other  grasses. 

Numerous  experiments  with  alfalfa,  both  on  our  own 
grounds  and  on  the  grounds  of  selected  farmers,  are  in 
progress.  The  results  of  this  work  are  to  be  given  in  a  bul- 
letin. It  suffices  for  the  present  to  say  that  we  have  nowhere 
attained  results  so  satis&ctory  that  the  extensive  sowing  of 
this  crop  can  be  advised  ;  it  must  still  be  regarded  as  in  the 
experimental  stage. 
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A  few  cultures  of  nitrogen-assimilating  bacteria,  sent  out 
by  the  Department  of  Agriculture  for  use  with  legumes, 
have  been  tried,  and,  so  fisur  as  can  be  judged,  with  disap- 
pointing results.  A  bulletin  descriptiye  of  this  work  and 
the  results  obtained  will  be  prepared  in  due  time. 

We  have  increased  the  scope  of  our  work  with  the  new 
and  promising  varieties  of  timothy  received  from  Prof.  A. 
D.  Hopkins  of  the  West  Virginia  Experiment  Station,  five 
years  ago.  Several  of  these  are  distinct  improvements  upon 
the  ordinary  commercial  timothy,  and  these  are  being  in- 
creased as  rapidly  as  possible,  for  the  production  of  seed 
which  will  later  be  furnished  to  selected  farmers  for  trial. 

Variety  work  with  wheat,  oats  and  barley  has  engaged 
considerable  attention.  Seeds  of  31  varieties  which  for  a 
series  of  years  had  given  remarkable  crops  in  the  Dominion 
of  Canada  were  kindly  donated  for  the  purpose  by  Dr.  Wil- 
liam Saunders,  director.  Experimental  Farms  of  Canada.  It 
was  hoped  that  these  northern-grown  grains  might  prove 
valuable,  but  the  results  were  disappointing.  Practically 
all  varieties  were  affected  by  rust,  and  the  yields  of  most 
were  small.  The  range  of  variation  in  the  crops  obtained 
was  as  follows  :  for  wheat,  at  the  rate  of  from  6  to  15  bushels 
per  acre ;  for  barley,  at  the  rate  of  from  6  to  26  bushels 
per  acre ;  for  oats,  at  the  rate  of  from  40  to  55  bushels  per 
acre.  Among  the  varieties  of  oats,  the  Improved  Ligowa, 
Bavarian,  Thousand  $  and  Wide  Awake  gave  the  best  yields, 
—  all  in  excess  of  50  bushels.  These  varieties  would  seem 
to  be  worthy  of  further  attention. 

The  work  with  poultry  has  been  along  the  same  lines  as 
last  year,  the  relations  of  food  combinations  to  egg  produc- 
tion being  the  subject  under  investigation. 

The  statement  of  results  obtained,  presented  in  detail  in 
this  report,  doQS  not  cover  all  the  experiments  in  progress. 

The  principal  subjects  of  inquiry  discussed,  and  the  more 
important  results,  are  as  follows  :  — 

I.  —  To  detennine  the  relative  value  of  barnyard  manure, 
nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood  as  sources 
of  nitrogen.  The  crop  of  this  year  was  potatoes,  and,  on 
the  basis  of  yield,  the  rank  of  the  nitrogen-furnishing  mate- 
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rials  is  as  follows :  barnyard  manure,  nitrate  of  soda,  dried 
blood,  sulfate  of  ammonia.  The  nitrate  ranks  relatively 
lower  this  year  than  in  any  previous  year  of  the  experiment 
except  last.  On  the  basis  of  increases  in  all  the  crops  grown 
since  the  experiment  began,  as  compared  with  the  no-nitrogen 
plots,  the  materials  rank  as  follows :  nitrate  of  soda,  100 ; 
barnyard  manure,  83.6 ;  dried  blood,  66.9 ;  sul&te  of  am- 
monia, 56.9.  In  this  experiment  we  are  also  testing  the 
stubble  value  to  succeeding  crops  of  legumes  on  the  no-nitro- 
gen plots.  The  results  of  this  year  indicate  the  soy  bean 
crop  stubble  to  have  been  of  little  value. 

n.  — To  determine  the  relative  value  of  muriate,  as  com- 
pared with  high-grade  sulfate  of  potash,  for  field  crops.  The 
results  of  this  year  indicate  the  sulfate  to  be  considerably 
superior  to  the  muriate  both  for  rhubarb  and  for  cabbages. 

m. — To  determine  the  relative  value  of  different  potash 
salts  for  field  crops.  The  salts  under  comparison  are  high- 
grade  sulfate,  low-grade  sulfate,  kainit,  muriate,  nitrate,  car- 
bonate and  silicate.  The  crops  of  this  year  were  cabbages, 
field  com  and  ensilage  corn.  The  most  striking  results 
of  the  comparison  are  the  relatively  very  low  yield  of  the 
silicate  of  potash  and  the  relatively  high  yields  obtained  on 
the  nitrate  and  the  carbonate. 

IV.  — I  To  determine  the  relative  value  of  phosphates  used 
in  quantities  furnishing  equal  phosphoric  acid  to  each  plot. 
The  crop  of  this  year  was  corn.  The  most  striking  result 
was  the  very  inferior  yield  produced  on  the  plot  where 
Florida  soft  phosphate  is  used.  This  result,  in  exact  agree- 
ment with  results  with  different  crops  in  earlier  years,  in- 
dicates a  very  low  degree  of  availability  for  this  phosphate. 

V.  —  A.  Soil  test  with  corn.  The  crop  of  this  year,  the 
sixteenth  during  which  the  experiment  has  continued,  was 
excellent  on  all  plots  to  which  potash  has  been  annually 
applied.  Where  muriate  of  potash  alone  has  been  continu- 
ously used,  the  yield  was  at  the  rate  of  about  47  bushels 
per  acre.  Where  muriate  of  potash  and  dissolved  bone- 
black  have  been  continuously  used,  the  yield  was  at  the  rate 
of  53  bushels  per  acre,  which  is  the  best  crop  produced  on 
any  combination  of  fertilizers,  and  actually  exceeds  the  yield 
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on  the  plot  where  manure  has  been  annually  applied  at  the 
rate  of  5  cords  per  acre.  The  experiment  strikingly  shows 
the  great  importance  of  the  liberal  supply  of  potash  in  fer- 
tilizers for  the  corn  crop.  B.  Soil  test  with  grass  and 
clover.  The  nitrate  of  soda,  whether  used  alone  or  in  com- 
bination, caused  a  large  increase  in  the  first  crop.  The  use 
of  potash  without  lime  had  little  effect  upon  the  crop. 
Where  potash  has  been  used  continuously  for  fifteen  years, 
with  two  heavy  applications  of  lime  (in  1899  and  1904),  the 
effect  on  the  proportion  of  clover  and  on  total  yield  was 
very  marked.  The  most  profitable  crop  produced  by  any 
fertilizer  combination  was  obtained  upon  the  plot  to  which 
dissolved  bone-black  and  muriate  of  potash  have  been  con- 
tinuously applied.  On  the  limed  portion  of  this  plot  the 
yield  is  at  the  rate  of  6,100  pounds  of  hay.  The  annual 
cost  of  the  fertilizers  applied  to  this  plot  has  been  $7.50. 

VI.  —  To  determine  the  relative  value  in  crop  production 
of  a  fertilizer  mixture  rich  in  potash,  as  compared  with  one 
representing  the  average  of  the  special  com  fertilizers  pur- 
chasable in  our  markets.  The  result  of  this  year  is  sub- 
stantially equal  crops  under  the  two  systems  of  manuring, 
at  a  cost  of  rather  over  $5  per  acre  less  for  the  combination 
of  fertilizers  richer  in  potash. 

VII.  — To  determine  the  relative  value  in  com  production 
of  a  moderate  application  of  manure  alone,  as  compared  with 
a  smaller  application  of  manure  used  in  combination  with 
160  pounds  of  high-grade  sulfate  of  potash  per  acre.  The 
result  of  this  year  was  crops  under  the  two  systems  equal  in 
amount  of  stover,  but  an  average  at  the  rate  of  5  bushels  of 
grain  per  acre  less  on  the  combination  of  manure  and  potash 
than  on  the  manure  alone.  The  difference  in  crop  is  not 
sufScient  to  cover  the  excess  in  cost  of  the  larger  amount 
of  manure  alone,  as  compared  with  the  lesser  amount  of 
manure  and  potash. 

Vlll. — To  determine  the  economic  result  of  using  in 
rotation  on  grass  lands,  the  first  year,  barnyard  manure, 
8,000  pounds  per  acre ;  the  second  year,  wood  ashes,  1  ton 
per  acre ;  and  the  third  year,  bone  meal,  600,  and  muriate 
of  potash,  200,  pounds  per  acre.     The  average  yield  of  hay 
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during  the  past  season,  all  three  systems  of  manuring  being 
represented  on  a  total  area  of  about  9  acres,  is  at  the  rate  of 
8,050  pounds  of  hay  per  acre.  The  average  for  the  twelve 
years  during  which  the  experiment  has  continued  (1893  to 
1904,  inclusive)  is  6,718  pounds. 

IX.  —  To  determine  which  is  better  economy,  —  to  spi'ead 
manure  as  hauled  from  the  stable  during  the  winter,  or  to 
place  in  a  large  heap  to  be  spread  in  spring.  This  ex- 
periment was  repeated  in  five  pairs  of  plots.  The  winter 
application  gave  the  better  yield  in  three  cases,  the  spring 
application  in  two ;  but  the  difference  in  the  value  of  the 
crop  where  the  spring  application  gave  the  larger  yield  was 
not  sufficient  to  cover  the  difference  in  the  cost  of  the  two 
systems  of  handling  the  manure,  which  amounts  to  $4.80 
per  acre.  The  winter  of  1903  and  1904  was  exceptionally 
&vorable  to  good  results  from  application  at  that  season,  as 
conditions  were  such  that  there  was  no  washing  over  the 
surfitce. 

X.  — To  determine  whether  the  application  of  nitrate  of 
soda  after  the  harvesting  of  the  first  crop  will  give  a  profit- 
able increase  in  the  rowen  crop.  Tlie  increases  produced 
were  considerable,  but,  possibly  because  of  somewhat  defi- 
cient rain&U,  were  not  sufficient  to  make  the  application  dis- 
tinctly profitable. 

XI.  —  The  variety  test  of  potatoes.  Forty-nine  varieties 
of  potatoes  were  tested.  The  yield  obtained  from  the  differ- 
ent varieties  ranged  from  104  bushels  of  merchantable  pota- 
toes per  acre  for  the  Clinton  to  319  bushels  of  merchantable 
potatoes  per  acre  for  Simmon's  Model.  Seven  varieties  gave 
a  yield  in  excess  of  the  rate  of  260  bushels  per  acre,  namely  : 
Simmon's  Model,  Extra  Early  White  Rose,  Great  Divide, 
Steuben,  1904,  Mills'  New  Rose  Beauty.  These  varieties 
are  mentioned  in  the  order  of  their  productiveness. 

Xn.  —  Comparison  of  different  foods  and  combinations 
of  foods  furnishing  essential  nutrients  in  different  nutritive 
ratios  for  laying  hens.  The  hens  were  supported,  at  a  cost 
of  about  %  of  a  cent  per  hen  daily,  on  mixtures  of  food 
rich  in  corn,  as  compared  with  a  cost  of  about  ^  of  a  cent 
per  hen  daily,  on  mixtures  of  food  rich  in  wheat.     The  food 
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cost  per  egg  was  lowest  on  the  food,  mixtures  containing  a 
large  proportion  of  corn.  Tlie  combination  of  feeds  includ- 
ing a  considerable  portion  of  rice  and  rice  meal  gave  the 
most  satisfiekctory  egg  yield  of  any  combination  tested,  but 
the  cost  of  rice  is  too  great  to  make  it  an  economical  food 
for  poultry. 

I.  —  Manubes  and  Fertilizers  furnishing  Nitrooen 

GOMPARED.     (Field  A.) 

The  experiments  in  Field  A  have  two  principal  objects  in 
view :  first,  to  compare  the  efficiency  (as  measured  by  crop 
production)  of  a  few  standard  materials  which  may  be  used 
on  the  fiurm  as  sources  of  nitrogen  ;  second,  to  determine  to 
what  extent  the  introduction  of  a  legume  will  render  the 
application  of  nitrogen  to  a  succeeding  crop  of  another  &mily 
unnecessary.  The  field  includes  eleven  plots  of  one-tenth 
acre  each.  A  full  description  of  the  plan  followed  will  be 
found  in  the  twelfth  annual  report  of  the  Hatch  Experiment 
Station.  The  materials  furnishing  nitrogen  under  compari- 
son are  barnyard  manure,  nitrate  of  soda,  sulfate  of  ammonia 
and  dried  blood.  With  few  and  unimportant  exceptions, 
each  plot  has  been  manured  in  the  same  way  since  1890. 
All  the  plots  annually  receive  equal  and  liberal  amounts  of 
materials  supplying  phosphoric  acid  and  potash.  Three  plots 
in  the  field  have  had  no  nitrogen  applied  to  them  since  1884; 
the  materials  under  comparison  on  the  other  plots  in  the 
field  arc  applied  in  such  quantities  as  to  furnish  nitrogen  at 
the  rate  of  45  pounds  per  acre  to  each.  Barnyard  manure 
is  applied  to  one  plot,  nitrate  of  soda  to  two,  sul&te  of  am- 
monia to  thi'ee  and  dried  blood  to  two  plots.  The  potash 
applied  to  these  plots  is  supplied  in  the  form  of  muriate  to 
six  plots,  namely,  1,  3,  6,  7,  8  and  9.  It  is  supplied  in  the 
form  of  low-grade  sulfate  to  four  plots,  namely,  2,  4,  5  and 
10,  The  crops  grown  in  this  experiment  previous  to  this 
year  in  the  order  of  their  succession  have  been  :  oats,  rye, 
soy  beans,  oats,  soy  beans,  oats,  soy  beans,  oats,  oats, 
clover,  potatoes,  soy  beans,  potatoes,  soy  beans. 

The  crop  of  this  year  was  potatoes.  The  variety  was  the 
Green  Mountain.  The  seed,  which  was  of  fine  quality,  was 
grown  in  northern  Maine.     The  land  was  plowed  on  May 
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3 ;  manure  and  fertilizers  were  applied  on  the  7th,  and  the 
potatoes,  which  had  been  soaked  in  formalin  solution  for 
prevention  of  scab,  were  planted  on  May  11.  The  crop  was 
thoroughly  cared  for  throughout  the  season,  although  there 
was  some  injury  from  bugs,  apparently  due  to  the  fact  that 
the  Pfciris  green  used  for  the  first  spraying  on  June  27  was 
impure.  The  vines  were  sprayed  three  times  with  Bordeaux 
mixture  and  P^ris  green  :  respectively,  July  3,  18  and  30. 
There  was  apparently  little  injury  from  blight.  The  leaves 
on  the  plot  to  which  manure  was  applied  retained  their  green 
color  considerably  longer  than  those  on  the  other  plots.  On 
September  10  they  were  estimated  to  be  still  about  one-half 
green,  while  the  proportion  still  remaining  green  on  other 
plots  was  in  general  estimated  to  be  about  one-tenth  to  one- 
eighth.  By  September  22  the  tops  were  dead,  and  the  pota- 
toes were  dug  between  that  date  and  the  29th.  The  rates  of 
yield  on  the  several  plots  and  the  source  of  nitrogen  on  each 
are  shown  in  the  following  table :  — 

Yield  of  Potatoes  per  Acre  (Bushels) . 


Plots. 

NrrSOOEH  FSBTILIZBRS  USED. 

Merchant- 
able. 

Small. 

0..       . 

2!-     • 

I'-  '■■ 

0,  . 
6,.        . 

I:    : 

9,  .        . 
10,  .        . 

Barnyard  manure 

Nitrate  of  soda  (muriate  of  potash). 
Nitrate  of  soda  (sulfate  of  potash), 
Dried  blood  (muriate  of  potasli),    . 
No  nitrosren  (sulfate  of  potash), 
Sulfate  of  ammonia  (sulfate  of  potash). 
Sulfate  of  ammonia  (muriate  of  potash), 
No  nitrogen  (muriate  of  potash),    . 
Sulfate  of  ammonia  (muriate  of  potash \ 
No  nitrogen  (muriate  of  potash),     . 
Dried  blood  (sulfate  of  potash). 

8S6.67 
100.88 
188.17 
141.88 
96.83 
107.60 
108.60 
104.88 
118.60 
141.67 
282.38 

41.67 
86.00 
88.60 
86.00 
80.00 
19.17 
18.88 
11.60 
82.60 
86.17 
34.17 

The  yield  on  the  different  plots  varies  widely,  that  on  the 
plot  receiving  manure  being  the  best  in  the  field,  and  stand- 
ing relatively  much  higher  as  compared  with  the  plots  re- 
ceiving their  nitrogen  in  the  form  of  a  fertilizer  than  in  any 
previous  year.  It  is  believed  that  this  result  must  be  in 
large  measure  a  consequence  of  the  fact~that  the  application 
of  barnyard  manure  tends  to  maintain  the  stock  of  humus 
in  the  soil,  and  so  keeps  it  in  a  condition  more  favorable  to 
productive  capacity.  Neither  the  soy  bean  nor  the  potato 
leaves  a  residue  which  contributes  materially  to  the  humus 
content  of  the  soil,  and  no  other  crops  have  been  grown 
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during  the  past  five  years.  Experiments  in  continuous 
potato  culture  without  manures  in  the  Cornell  University 
Experiment  Station  have  shown  in  a  striking  manner  the 
dependence  of  this  crop  upon  the  presence  of  a  suitable 
proportion  of  organic  matter  in  the  soil.^  The  common 
observation  that  potatoes  thrive  exceptionally  well  in  virgin 
soils  and  upon  sod  land  points  in  the  same  direction. 

The  superiority  of  the  yield  on  Plot  10  also  is  striking. 
This,  in  the  writer's  opinion,  is  due  to  the  fact  that  the  pota- 
toes on  this  plot  were  covered  by  hand,  while  those  on  the 
other  plots  were  covered  by  the  use  of  the  plow.  The 
potatoes  on  this  plot  came  up  much  more  quickly  and  more 
vigorously  than  those  on  the  others,  and  showed  decided 
superiority  in  growth  from  the  start. 

The  average  yields  of  this  year  on  the  several  fertilizers 
are  shown  in  the  following  table  :  — 


FEBTILTZKB8  USED. 

Merchantable 
(Bushels). 

Small 
(BoBhels). 

Average  of  the  no-nltrogen  plots  (8),       .... 

Average  of  the  nitrate  of  ftOQA  plots  (S) 

Average  of  the  dried  blood  plots  (8) 

Average  of  the  sulfate  of  ammonia  plots  (8), . 

lu.n 

189.25 
186.8S 
194.50 

S5.a9 
34.75 
80.00 
21.67 

As  the  result  of  all  experiments  previous  to  tMs  year,  it 
is  found  that  the  materials  furnishing  nitrogen  have  produced 
crops  in  the  following  relative  amounts  :  — 

Percent. 
Nitrate  of  soda, 100.00 

Barnyard  maDure, 94.00 

Dried  blood 90.40 

Sulfate  of  ammonia, 90.30 

No  nitrogen, 72.80 

Similar  averages  for  this  year  are  as  follows  :  — 

Percent. 
Nitrate  of  soda, 100.00 

Barnyard  manare, 124.30 

Dried  blood, 96.80 

Sulfate  of  ammonia,        ......  65.30 

No  nitrogen, 62.50 

As  was  the  case  last  year,  the  nitrate  of  soda  stands  rela- 
tively lower  than  in  experiments  of  previous  years,  although 

i  Bulletin  Ko.  196,  Cornell  University  Experiment  Station,  p.  8B. 
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it  still  maintains  its  superiority  as  compared  with  the  other 
fertilizers  furnishing  nitrogen.  The  barnyard  manure  pro- 
duces a  superior  crop,  not,  it  is  believed,  because  of  the 
superior  availability  of  the  nitrogen  it  contains,  but,  as  has 
been  suggested,  because  of  the  better  physical  condition  of 
the  soil  produced  by  the  humus  it  furnishes. 

K  we  compare  the  different  materials  used  as  sources  of 
nitrogen  on  the  basis  of  increase  in  crop  rather  than  on  the 
basis  of  total  product,  they  rank  to  date  for  the  entire  period 
of  the  experiment  1890  to  1904  as  follows  :  — 

Relative  Increases  in  Yields  (^Average  for  the  Fifteen  Years'), 

Percent. 
Nitrate  of  soda, 100.00 

fiamyard  manure, 83.60 

Dried  blood, 66.90 

Sulfate  of  ammonia, 59.90 

These  figures  make  the  superiority  of  nitrate  of  soda  as  a 
source  of  fertilizer  nitrogen  very  apparent.  In  view  of  the 
fact  that  at  current  prices  it  furnishes  a  pound  of  nitrogen  at 
a  lower  cost  than  almost  any  other  material,  the  advisability 
of  depending  chiefly  upon  the  nitrate  as  a  means  of  supply- 
ing the  important  element  nitrogen  becomes  strikingly  evi- 
dent. 

Effect  of  a  Legume  upon  the  Following  Crop. 

It  is  pointed  out,  in  introducing  what  will  be  said  under 
this  topic,  that  the  object  in  this  experiment  is  not  to  test 
the  effect  of  producing  a  legume  which  is  plowed  under,  but 
simply  the  improvement,  if  any,  derived  from  the  roots  and 
stubble  the  legume  leaves  behind  when  harvested.  The 
results  thus  far  indicate  little  improvement  in  the  condition 
of  the  soil  following  the  culture  of  the  soy  bean,  with  the 
exception  of  those  obtained  with  the  potato  crop  following 
soy  beans  in  1902.  The  introduction  of  the  clover  crop,  on 
the  other  hand,  was  followed  by  marked  improvement ;  and 
it  would  now  appear  possible  that  the  good  results  with  the 
potato  crop  in  1902  may  have  been  in  part  at  least  a  conse- 
quence of  the  unexhausted  residue  of  the  clover  stubble  and 
roots  turned  under  in  the  spring  of  1900.  The  following 
table,  with  the  curve  below  it,  makes  the  facts  clear :  — 
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Effect  of  Lajuminmis  Crops  upon  the  Following  Crop  (^Founds). 


Plots 

188«. 

1881. 

1888. 

1888. 

1884. 

1888. 

1888. 

1887. 

(Each  One-tenth 
ACKE): 

Oats. 

Rye. 

Soy 
Bean. 

Oats. 

Soy 
Bean. 

Oats. 

Soy 
Bean. 

Oats. 

Nitrogen  plots,   . 
No-nitrogen  plots, 

848 

484 
4S1 

1,966 
1,448 

fi06 
640 

620 
468 

4M 
870 

1,740 
1,148 

446 

107 

Effect  of  Leguminous  CrojfS  upon  the  Following  Crop  (^Pounds)  — 

Concluded. 


Plots 

1888. 

1888. 

1888. 

1881. 

1888. 

1888. 

1884. 

(Each  One-tenth 

Acre). 

Oats. 

Clover. 

Potatoes. 

Soy 
Bean. 

Potatoes. 

Soy 
Bean. 

Potatoes. 

Nitrogen  plots,  . 
No-nltrogen  plots, 

264 

168 

413 
867 

1^16 
1,864 

44S.21 
888.8t 

1,068.6 
1,046.0 

8»796 
1,907 

1,190 
840 

1  Dry  beans  and  straw. 

Curve  showing  Relation  of  AvercLge  No-nitrogen  to  Avertige  Nitrogen 
Plots  f  the  Latter  being  considered  in  Each  Year  100. 

[Per  cent,  average  no-nitrogen  to  average  nitrogen.] 
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It  will  be  noticed  that  the  crops  following  soy  beans  have 
as  a  rule  showed  little  improvement  which  can  be  attributed 
to  that  crop.  So  long  as  the  soy  bean  was  the  legume  grown, 
the  crops  on  the  no-nitrogen  plots  continued  in  general  to 
decline,  as  compared  with  the  crops  obtained  upon  the  nitrogen 
plots.  This  is  indicated  by  the  fiiirly  uniform  and  compara- 
tively rapid  fall  in  the  line  indicating  the  relative  production. 
The  introduction  of  clover  causes  a  marked  rise  in  the  line 
indicating  production,  and  this  continues  during  the  first 
three  seasons  following  the  plowing  of  the  clover  sod.  The 
effect  of  the  soy  beans  upon  the  crop  of  potatoes  grown  in 
1902  appears  to  have  been  distinctly  beneficial ;  but,  as  was 
stated  in  the  fifteenth  annual  report,  the  &ct  that  the  potato 
crop  in  1902  suffered  firom  blight  undoubtedly  favored  the 
plots  where  the  growth  was  relatively  feeble.  In  comment- 
ing upon  the  results  obtained  in  1902,  I  said  :  — 

It  may  be  that  the  relative  standing  of  the  no-nitrogen  plots 
is  higher  than  it  would  have  been  had  the  crop  of  potatoes 
grown  to  normal  maturity.  It  will  be  remembered  that  blight 
and  rot  prevailed  to  a  considerable  extent,  and  these  would 
naturally  injure  the  potatoes  with  the  ranker  growth  more  than 
those  where  the  growth  was  less  luxuriant.  It  does  not  seem, 
therefore,  that  we  are  justified  in  concluding  that  the  after- 
effect of  the  soy  beans  is  as  useful  as  the  relation  between  the 
figures  appears  to  indicate. 

In  view,  then,  of  the  doubt  as  to  whether  the  true  relative 
capacity  for  product  was  shown  in  1902,  and  the  further 
fact  that  all  other  years  show  a  general  agreement  in  not 
indicating  a  decided  benefit  following  the  introduction  of 
the  soy  bean  as  a  crop,  we  seem  to  be  justified  in  the  con- 
clusion that  the  residual  fertility  left  behind  by  the  soy  bean 
is  comparatively  unimportant. 

n. — The  Relative  Value  of  Muriate  and  High-grade 

Sulfate  of  Potash.     (Field  B.) 

The  object  in  view  in  this  experiment  is  to  test  the  relative 
value  of  muriate  and  high-grade  sulfate  of  potash  when  used 
continuously  upon  the  same  soil.  The  experiment  was  be- 
gun in  1892.     The  potash  salts  were  used  for  the  period 
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from  1892  to  1899  inclusive,  at  the  rate  of  400  i)ounds  per 
acre ;  since  1900  the  rate  of  application  has  been  250  pounds 
per  acre.  Fine-ground  bone  at  the  rate  of  600  pounds  per 
acre  has  been  yearly  applied  to  all  plots.  The  number  of 
plots  in  the  field  at  present  is  ten,  five  receiving  muriate  of 
potash,  and  alternating  with  the  same  number  of  plots  which 
yearly  receive  sulfate  of  potash.  Various  crops  have  been 
grown  in  rotation,  including  potatoes,  field  com,  sweet  com, 
grasses,  oats  and  vetch,  barley  and  vetch,  winter  rye,  clovers 
of  various  kinds,  sugar  beets,  soy  beans,  and  cabbages. 
Most  of  these  crops  have  been  grown  during  several  years. 
With  few  exceptions,  good  yields  have  been  obtained. 
Among  the  crops  grown,  the  potatoes,  clovers,  cabbages  and 
soy  beans  have  usually  done  best  on  sulfate  of  potash.  The 
yield  of  corn,  grasses,  oats,  barley,  vetches  and  sugar  beets 
has  been  about  equally  good  on  the  two  salts,  while  the 
quality  of  the  potatoes  and  sugar  beets  when  grown  on  sul- 
fate of  potash  has  been  distinctly  better  than  on  muriate  of 
potash.  Three  years  ago,  two  of  the  plots  in  this  field  wei"e 
set  to  small  fruits,  asparagus  and  rhubarb,  —  on  each  plot 
one  row  each  of  raspberries,  blackberries,  asparagus  and 
rhubarb.  Aside  from  the  crops  just  named,  those  of  the  past 
year  have  been  cabbages  on  two  plots  and  three  varieties  of 
clover,  namely.  Mammoth  Red,  Medium  Bed  and  Alsike, 
each  on  two  plots.  The  clover  was  sown  in  the  spring,  and 
the  product  of  the  plots  was  considerably  mixed  with  weeds ; 
for  this  reason,  the  weights  were  not  taken.  There  was  no 
readily  distinguishable  difference  in  the  growth  of  either  the 
Medium  or  the  Mammoth  clovers  that  could  be  attributed  to 
the  difference  in  potash  manuring.  The  Alsike  clover  upon 
the  plot  manured  with  sulfate  of  potash  has  made  a  distinctly 
better  start  than  that  on  the  muriate.  Neither  the  asparagus, 
raspberries  nor  blackberries  have  yet  become  sufficiently 
established  to  give  a  full  crop,  and  the  results  will  not  be 
reported  in  detail.  The  yield  of  asparagus  was  substantially 
equal  on  the  two  potash  salts.  The  yield  of  raspberries  on 
the  muriate  of  potash  was  considerably  greater  than  on  the 
sulfate.  Observation  of  the  growth  of  the  berry  bushes  and 
asparagus  since  they  were  set  indicates  that  the  rate  of 
manuring  which  has  been  the  practice  on  this  field  does  not 
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maintain  the  soil  in  sufficiently  high  feiiiility  to  produce  satis- 
fectory  growth  on  either  of  the  combinations  of  fertilizers 
employed.  During  the  past  season,  therefore,  we  have  used 
nitrate  of  soda  at  the  rate  of  200  pounds  per  acre,  in  connec- 
tion with  the  customary  amounts  of  bone  meal  and  potash, 
on  the  plots  occupied  by  these  crops. 

i.     Rhubarb  (Sulfate  v.  Muriate  of  Potash), 

The  rhubarb  grown  in  this  experiment  is  of  the  Monarch 
variety.  The  growth  has  been  vigorous  and  healthy.  The 
product  of  this  year  is  shown  in  the  following  table  :  — 

Muriate  v.  High-grade  Sulfate  of  Potash  (Rhubarb) .  —  Yields  per  Acre 

(Pounds) . 


Fertilizebs  used. 


Muriate  of  potash, 
Solftite  of  potash, 


8,421 
8,669 


Leaves. 


11.987 


The  jdeld  of  stalks  on  the  two  plots  is  substantially  equal, 
but  the  weight  of  the  leaves  accompanying  the  stalks  pro- 
duced on  the  sulfate  of  potash  is  materially  greater  than  on 
the  other  potash  salt.  Whether  this  fact  has  any  special 
signilBcance  is  not  at  present  known  ;  but  it  is  at  least  sug- 
gestive that  on  Field  C,  where,  under  conditions  otherwise 
differing  quite  widely  from  those  in  Field  B,  the  muriate  is 
compared  with  the  sulfete,  a  similar  difference  in  weight  of 
leaves  as  compared  with  stalks  is  found.  It  is,  of  course, 
evident  that  the  results  of  this  year  do  not  throw  any  im- 
portant light  upon  the  question  as  to  whether  there  is  any 
important  practical  difference  in  the  two  potash  salts  for  this 

crop. 

2.     Cabbages  (Sulfate  v.  Muriate  of  Potash), 

The  variety  of  cabbages  grown  this  year  was  Fottler's 
Brunswick  Drumhead.  The  seed  was  planted  in  hills  two 
feet  apart  and  in  rows  three  and  one-half  feet  apart,  on  June 
30.  The  plants  were  thinned  first  to  two  in  a  hill,  and  later,  on 
August  16,  to  one.  The  summer  and  the  autumn,  especially 
the  latter,  averaged  much  below  the  normal  temperature,  and 
the  cabbages  were  by  no  means  matured  on  the  approach  of 
weather  which  compelled  their  harvesting.    With  a  normal 
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season  there  is  no  doubt  that  nearly  all  the  plants  would  have 
produced  merchantable  heads.  Under  existing  conditions  a 
very  large  proportion  of  the  heads  were  regarded  as  too 
soft  to  be  included  in  that  class.  The  3delds  per  acre  are 
shown  in  the  following  table  :  — 

Muriate  v.  High-grade  Sulfate  of  Potash  (^Cabbages),  —  Yields  per  Acre 

{Poufids) . 


Fkbtilizbhs  used.  Hard  Heads.      Soft  Heads. 


Muriate  of  potash, 872  22,791 

Sulfate  of  potash 2,071  24,819 


It  will  be  seen  that  the  product  on  the  sulfate  of  potash  is 
considerably  superior  to  that  on  the  muriate.  The  yield  of 
hard  heads  is  nearly  two  and  one-half  times  as  great,  while 
the  yield  of  soft  heads  also  somewhat  exceeds  that  on  the 
muriate.  As  this  result  is  in  general  agreement  with  that 
usually  obtained  heretofore  with  the  cabbage  crop,  it  tends 
to  still  further  confirm  the  conclusion  that  it  is  best  that  the 
potash  used  for  this  crop  be  in  the  form  of  sulfate  rather  than 
muriate. 

III.  —  Comparison  of  Different  Potash  Salts  for 

Field  Crops.     (Field  G.) 

Field  G  contains  40  plots,  of  about  one-fortieth  of  an  acre 
each.  The  experiments  in  progress  have  for  their  object 
the  determination  of  the  relative  value  for  field  crops  of  all 
the  prominent  potash  salts  when  each  is  used  continuously 
upon  the  same  land  throughout  a  long  series  of  years.  This 
experiment  was  begun  in  1898.  The  plots  are  arranged  in 
five  series  of  eight  each.  In  each  series  one  plot  has  re- 
ceived no  potash  since  the  experiment  began.  The  potash 
salts  under  trial  are  as  follows :  kainit,  high-grade  sulfate 
of  potash,  low-grade  sulfate  of  potash,  muriate  of  potash, 
nitrate  of  potash,  carbonate  of  potash  and  silicate  of  potash. 
Each  is  always  applied  in  such  (juantity  as  to  furnish  actual 
potash  at  the  rate  of  165  pounds  per  acre.  All  the  plots  in 
the  field  are  yearly  fertilized  with  materials  supplying  to 
each  equal  amounts  of  nitrogen  and  phosphoric  acid.     For 
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nitrogen,  nitrate  df  soda  is  applied  at  the  rate  of  250  pounds 
per  acre,  except  on  the  plots  where  nitrate  of  potash  is  the 
source  of  the  potash  applied ;  here  a  suitable  reduction  in 
the  quantity  of  nitrate  of  soda  is  made,  on  account  of  the 
nitrate  nitrogen  furnished  by  the  potash  salt.  The  principal 
source  of  phosphoric  acid  on  these  plots  is  acid  phosphate, 
applied  at  the  rate  of  360  pounds  per  acre  to  all.  Tankage 
at  the  rate  of  270  pounds  per  acre  is  applied  to  all  plots  as 
a  source  of  less  immediately  available  nitrogen  and  phos- 
phoric acid.  The  crops  grown  in  this  experiment  in  the 
order  of  succession  are  as  follows :  1898,  Medium  Green 
soy  beans ;  1899,  Beauty  of  Hebron  potatoes  ;  1900,  Fott- 
ler's  Brunswick  cabbage,  Medium  Green  soy  beans,  Black 
cow  pea,  Wonderful  cow  pea;  1901,  Turkish  Red  wheat, 
Medium  Red  clover ;  Rural  Thoroughbred,  Leaming  Field, 
Boston  Market  and  Eureka  corn  ;  1902,  Medium  Red  clover ; 
1903,  Medium  Red  clover. 

During  the  past  season  the  crops  grown  in  the  field  were 
as  follows :  cabbages  on  sixteen  plots,  two  series  of  eight 
each ;  Sibley's  Pride  of  the  North  com  on  sixteen  plots, 
two  series ;  and  Leaming  Field  corn  for  ensilage  on  eight 
plots.  The  season  was  unfevorable  to  full  maturity  for  the 
cabbage  crop,  for  reasons  which  have  been  alluded  to  in  dis- 
cussing results  on  fields  B  and  C.  For  the  same  reasons, 
and  also  because  of  the  excessive  rains  at  the  season  of 
planting,  the  season  was  highly  unfavorable  to  the  corn  crop. 
Defective  germination,  owing  to  the  excessive  rains,  pro- 
duced an  uneven' stand  of  plants  in  the  areas  devoted  to 
corn.  For  the  reasons  indicated,  it  does  not  seem  worth 
while  to  publish  the  results  in  full  detail,  and  averages  only 
will  be  given.     These  for  the  cabbages  are  as  follows  :  — 

Cabbages.  — Average  Rales  of  Yield  per  Acre  {Pounds). 


Potash  Salt. 


Hard  Heads. 


Soft  Heads. 


Ko  potash  (plots  1,9),  . 
KalDlt  (plo6  3, 10), 
High-grade  sulfate  (plots  8,  11),  . 
Low-grade  sulfate  (plots  4, 12),  . 
Muriate  of  potash  (plots  6, 18),  . 
Nitrate  of  potash  (plots  6,  U),  . 
Carbonate  of  potash  (plots  7, 15), 
SiUcate  of  potash  (plots  8, 16) ,     . 


10,850 
11,100 
10,600 
12,100 
11,900 
14,800 
16,500 
10,660 


22,850 
26,160 
25,600 
27,400 
26,600 
23,100 
23,400 
26,060 
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The  most  striking  points  brought  out  by  these  figures  are : 
first,  the  high-grade  sulfiite  of  potash  fails  to  show  the  supe- 
riority in  yield  to  muriate  which  has  generally  been  shown ; 
second,  the  nitrate  and  carbonate  of  potash  have  given  yields 
very  materially  exceeding  those  obtained  on  any  of  the  other 
potash  salts  ;  third,  the  yield  on  the  silicate  of  potash  is  one 
of  the  poorest  in  the  field. 

Field  Com.  —  Average  Fields  per  Acre. 


Potash  Salt. 

Sound  Com 
(Bushels). 

Soft  Corn 
(Bushels). 

StoTcr 
(Pounds). 

No  potash  (plots  17,  25),     . 
KaiDlt  (ploto  18.  26),    .... 
lUgh-iprade  sulute  (plots  19, 27), 
Low-grade  sulfate  (plots  20,  28), 
Muriate  of  potash  (plots  21,  29), 
N  Itrate  of  potash  ( plots  22, 30) , 
Carbonate  of  potasii  (plots  2S,  81),  . 
Silicate  of  potash  (plots  24, 82) , 

15.00 
20.26 
19.90 
17.76 
20.60 
17.00 
17.00 
13.76 

17.78 
14.00 
13.46 
14.34 
14.44 
13.46 
16.78 
18.66 

3,740 
4,300 
4,340 
4,200 

4,am 

4,020 
4,420 
4,160 

The  most  striking  point  brought  out  by  these  averages  is 
the  pcK)r  results  where  the  silicate  is  the  potash  salt  em- 
ployed. Aside  firom  this,  the  results  with  corn  seem  to  be 
in  general  accord  with  those  which  have  been  usually  ob- 
tained, which  indicate  that  the  different  potash  salts  appear 
to  have  substantially  similar  effects  upon  this  crop. 

Ensilage  Com.  —  At>erage  Yield  per  Acre  (Pounds) . 


Potash  Salt. 

Green 
Fodder. 

Potash  Salt. 

Green 
Fodder. 

No  potash  (plot  38),      . 
Kalnlt  (plot  34).    .... 
High-grade  sulftite  (plot  36), 
Low-grade  sulfate  (plot  36), 

28,800 
38,800 
84,600 
86,600 

Muriate  (plot  87), 
Nitrate  (plot  88),         ... 
Carbonate  (plot  39),    . 
Silicate  (plot  40), 

86,800 
32,800 
30,000 
22,400 

In  the  case  of  the  ensilage,  as  well  as  field  com,  the  sili- 
cate of  potash  gives  a  yield  much  inferior  to  that  produced 
by  the  other  potash  salts.  That  the  silicate,  whether  with 
cabbages,  field  or  ensilage  com  in  each  of  the  five  series 
of  plots  where  it  is  employed,  gives  yields  inferior  to  those 
obtained  with  the  other  potash  salts,  and  that  the  yield  does 
not  in  some  cases  equal  even  the  yield  obtained  from  the 
no-potash  plot,  is  a  fact  which  it  seems  desirable  to  point 
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out.  Up  to  the  present  year  the  yields  on  silicate  of  potash 
with  the  different  crops  grown  have  not  been  markedly 
inferior  to  those  obtained  on  other  potash  salts.  It  is  im- 
possible, in  the  light  of  our  present  knowledge  of  the  con-  • 
ditions,  to  offer  an  explanation  of  the  facts,  although  it  is, 
of  course,  evident  that  the  soil,  which  was  originally  in  fiiir 
condition  as  regards  its  stock  of  available  potash,  has  previ- 
ous to  this  year  been  in  condition  to  furnish  a  larger  share 
of  the  potash  needed  by  the  crop  than  at  present.  With 
increasing  exhaustion  of  natural  stores  of  potash,  the  differ- 
ences due  to  the  several  fertilizers  used  may  naturally  be 
expected  to  increase. 

IV.  —  Comparison  of  Phosphates  on  the  Basis  of  Equal 

Application  of  Phosphoric  Acid. 

The  present  is  the  eighth  season  of  this  experiment,  which 
has  for  its  object  the  determination  as  measured  by  crop 
production,  of  the  relative  availability  of  different  materials 
which  may  be  used  as  sources  of  phosphoric  acid  when  used 
in  such  quantities  as  to  furnish  equal  amounts  of  actual  phos- 
phoric acid  to  each  plot,  and  in  connection  with  materials 
which  supply  the  other  elements  of  plant  food,  especially  the 
nitrogen  and  the  potash,  in  abundance  and  in  the  same  forms 
and  in  equal  amounts  on  each  of  the  plots.  The  field  in 
which  these  experiments  are  carried  on  is  divided  into  thir- 
teen plots,  of  about  one-eighth  of  an  acre  each.  Three  plots 
in  the  field,  one  at  each  end  and  one  in  the  middle,  have  re- 
ceived no  phosphoric  acid  since  the  experiment  began.  The 
phosphates  which  are  employed  on  the  other  plots  are  as  fol- 
lows :  apatite.  South  Carolina  rock  phosphate  (fine ground), 
Florida  soft  phosphate,  basic  slag  meal,  Tennessee  rock  phos- 
phate (fine  ground),  dissolved  bone-black,  raw  bone  meal, 
dissolved  bone  meal,  steamed  bone  meal  and  acid  phosphate. 
These  phosphates  are  used  in  such  quantities  as  to  furnish 
actual  phosphoric  acid,  at  the  rate  of  96  pounds  per  acre. 
The  nitrogen  and  potash  fertilizers  used  supply  nitrogen  at 
the  rate  of  52  pounds  and  potash  at  the  rate  of  152  pounds 
per  acre.  With  some  of  the  crops  grown  (onions  and  cab- 
bages) a  supplementary  application  of  quick-acting  nitrogen 


232 


HATCH  EXPERIMENT   STATION. 


[Jan. 


fertilizers  has  been  made  to  all  plots  alike.  The  crops  which 
have  been  grown  in  the  field  during  the  progress  of  the  ex- 
periment are  as  follows :  com,  cabbages,  com,  in  1900  two 
*  crops,  —  oats  and  Hungarian  grass  (both  for  hay),  onions, 
onions,  and  cabbages.  With  the  exception  of  the  onions 
and  cabbages,  all  the  crops  previously  grown  in  tlie. field 
have  given  good  yields,  even  on  the  three  no-phosphate 
plots.  The  soil  of  the  different  parts  of  the  field  was  not 
even  in  fertility  at  the  start.  Plot  1  was  somewhat  more 
productive  than  any  of  the  others,  and  in  general  the  plots 
tended  to  decline  in  productiveness  firom  1  toward  13.  The 
crop  the  past  season  was  com.  The  soil  of  the  field  inclines 
to  be  heavy,  and  the  com  crop  during  the  prevailing  cool 
weather  of  the  past  season  suffered  from  poor  soil  conditions 
and  low  temperature,  especially  on  plots  8,  11,  12  and  13. 
Observation  of  the  growth  of  the  crop  of  the  preceding 
year  (cabbages) ,  and  study  of  the  soil  conditions  through- 
out the  preceding  season,  had  led  to  the  conclusion  that  the 
physical  and  chemical  conditions  of  the  soil  in  the  field  would 
be  improved  by  a  heavy  application  of  lime.  The  field  was 
plowed  in  the  fall  of  1903.  Freshly  slacked  lime  to  the 
amount  of  4,675  pounds  (about  2,000  pounds  per  acre)  was 
applied  on  May  10  and  plowed  in  on  May  15.  The  variety 
of  com  grown  was  the  Leaming  Field.  The  seed  was 
obtained  of  E.  E.  Chester  &  Son,  Champaign,  HI.,  and  was 
of  excellent  quality.  The  rain&ll  was  so  excessive,  how- 
ever, that  there  were  a  few  blanks  in  some  of  the  plots. 
The  crop  was  cut  on  September  19  and  immediately  weighed 
and  put  into  the  silo.  The  rates  of  the  yields  on  the  several 
plots  are  shown  in  the  following  table  :  -r- 


Plots. 


Fertilizers  used. 


Green  Com 

(Poandfi  per 

Acre). 


1.  . 

2.  . 
8.  . 

S'  • 

*>,  . 

6.  . 

7.  . 

8.  . 

».  . 

10.  . 

11.  . 

12.  . 
IS,  . 


No  phosphate,       .       .       .       . 

Apatite 

South  Carolina  rock  phosphate, 
Florida  soft  phosphate,       . 
Phosphatlc  slag,    .       .       .       . 
Tennessee  phosphate,  . 

No  phosphate 

Dissolved  bone-black,  . 

Raw  bone, 

Dissolved  bone  meal,   . 
Steamed  bone  meal. 
Acid  phosphate,    .       .       .       . 
No  phosphate,        .       .       .       , 


41,000 
40,720 
40,486 
28,840 
86^440 
82,1» 
8MM 

ao,oeo 

46,800 
41,840 
28,400 
28,040 
90,940 
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The  point  of  principal  significance  in  connection  with  the 
results  appears  to  be  the  marked  inferiority  of  the  yield  on 
the  Florida  soft  phosphate.  There  was  no  difference  in  the 
physical  conditions  on  this  plot,  as  compared  with  those  on 
either  side,  that  can  explain  the  wide  difference  in  the  amount 
of  the  product.  The  results  of  this  year,  then,  additionally 
confirm  the  conclusions  of  previous  years,  —  that  this  phos- 
phate seems  likely  to  give  results  which  are  distinctly  dis- 
appointing, as  compared  with  the  claims  of  those  interested 
in  its  production  and  sale.  The  low  product  on  plots  8,  11 
and  12  was  undoubtedly  in  considerable  measure  due  to  the 
un&vorable  conditions  which  have  been  referred  to. 

V.  —  Soil  Tests. 

In  introducing  what  I  have  to  say  concerning  soil  tests,  I 
cannot  do  better  than  to  employ  the  language  used  in  my 
last  annual  report,  p.  244  :  — 

Two  soil  tests,  both  upon  our.  own  grounds  and  both  in  con- 
tinuation of  previous  work  upon  the  same  fields,  have  been  car- 
ried out  during  the  past  season.  Fertilizers  have  been  applied 
in  accordance  with  the  co-operative  plan  for  soil  tests,  with  one 
or  two  small  exceptions.  Lime  and  plaster  have  been  applied 
to  the  plots  calling  for  these  fertilizers  in  double  the  usual  soil 
test  amounts.  Each  plot  annually  receives  an  application  of 
the  same  kind  or  kinds  of  fertilizers.  Such  experiments  are 
not  adapted  to  securing  the  production  of  heavy  crops.  By 
study  of  the  results,  the  effects  of  the  different  leading  elements 
of  plant  food  on  the  several  crops  can  be  determined  with  much 
accuracy. 

Every  fertilizer  used,  whether  applied  by  itself  or  in  connec- 
tion with  one  or  both  of  the  other  fertilizer  materials,  is  always 
applied  in  the  same  quantities.  Both  fertilizers  and  manure 
(where  the  latter  is  introduced  for  purposes  of  comparison)  are 
always  applied  broadcast  after  plowing,  and  harrowed  in.  The 
kinds  and  the  amounts  per  acre  are  as  follows :  — 

Nitrate  o{  soda,  160  pounds,  furnishing  nitrogen. 

Dissolved  bone-black,  820  pounds,  {umlshing  phosphoric  acid. 

Muriate  of  potash,  160  pounds,  furnishing  potash. 

Land  plaster,  400  pounds. 

Lime,  800  pounds. 

Manure,  5  cords. 
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A.  —  Soil  Test  with  Com  {South  Acre). 

This  acre  has  been  used  in  soil  tests  for  sixteen  years,  be- 
ginning in  1889.  The  crops  for  successive  years  have  been 
as  follows  :  corn,  com,  oats,  grass  and  clover,  grass  and  clover, 
corn  (followed  by  mustard  as  a  catch  crop),  rye,  soy  beans, 
white  mustard,  corn,  corn,  grass  and  clover,  grass  and  clover, 
com,  com,  and  corn.  Since  1889  this  field  has,  therefore, 
borne  eight  com  crops,  and  during  this  time  it  has  been  four 
years  in  grass.  The  present  is  the  third  successive  com 
crop,  these  three  crops  following  grass,  which  occupied  the 
field  in  1901.  Last  season  was  one  of  the  most  un&vorable 
for  com  within  the  memory  of  our  oldest  men.  The  crop 
was  exceedingly  small,  even  on  the  land  which  had  annually 
received  an  application  of  manure  at  the  rate  of  5  cords 
per  acre.  With  only  one  exception,  previous  to  last  year, 
the  com  crop  wherever  potash  has  been  applied  to  the  soil 
in  this  field  has  always  been  good.  In  1898  the  crop  even 
where  potash^and  other  fertilizers  had  been  used  was  small. 
This  suggested  the  probable  necessity  of  an  addition  of  lime. 
The  application  of  lime  at  the  rate  of  1  ton  to  the  acre  re- 
stored the  productiveness  of  all  the  plots  to  which  muriate 
of  potash  had  been  continuously  applied.  The  small  crop 
of  last  year,  in  connection  with  observations  on  the  condi- 
tion of  the  soil,  led  to  the  conclusion  that  lime  might  once 
more  prove  usefiil ;  the  entire  field,  therefore,  was  given  a 
dressing  of  freshly  slacked  lime,  at  the  rate  of  1  ton  pe^ 
acre.  The  marked  increase  in  the  crop  of  this  year  wher- 
ever potash  was  used  indicates  the  correctness  of  the  opinion 
that  lime  was  needed.  The  plot  where  potash  was  used 
alone  last  year  gave  a  yield  at  the  rate  of  about  15.5  bushels 
of  corn  per  acre  ;  this  year  the  product  is  almost  three  times 
that  amount.  Last  year  the  plot  to  which  nitrate  of  soda 
and  muriate  of  potash  are  annually  applied  gave  a  yield  at 
the  rate  of  16.5  bushels  per  acre  ;  this  year  the  yield  is  47.8 
bushels.  The  plot  receiving  dissolved  bone-black  and  muri- 
ate of  potash,  which  last  year  gave  a  crop  of  a  little  Icvss  than 
19  bushels,  this  year  gave  a  crop  of  rather  over  53  bushels. 
These  facts  make  it  strikingly  evident  that,  in  connection 
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with  fairly  liberal  amounts  of  muriate  of  potash,  it  is  essential 
to  use  lime  freely  on  many  of  our  soils,  if  their  productive- 
ness is  to  be  maintained.  This  field  contains  four  plots,  to 
which  neither  manure  nor  fertilizer  of  any  kind  has  been 
applied  during  the  sixteen  years  that  the  experiment  has 
continued.  These  plots  have  now  become  very  highly  ex- 
hausted, producing  crops  which  are  practically  valueless  so 
far  as  the  production  of  grain  is  concerned,  although  the 
nominal  yield  is. at  the  rate  of  about  3.5  to  8  bushels  per 
acre.  The  following  table  shows  the  fertilizers  used  on  the 
several  plots,  the  rate  of  yield,  and  the  gain  or  loss  per  acre 
compared  with  the  nothing  plots :  — 


Com.— South  Acre  Soil  Test,  1904. 


Plots. 


1, 

2. 
8, 
*. 

6. 
7, 

8, 

9. 
10, 

11. 
12. 
13. 
M. 


Febtilizers  used. 


Yield  fee  acre. 


Com 
(Bushels, 

90 
Poands). 


Stover 
(Pounds) 


Nitrate  of  soda,   . 
Dissolved  bone-black, 
Nothing, 
Muriate  of  potash. 

Lime 

Nothing, 
Manure, 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nothing 


Nitrate  of  soda  and  muriate  of 
potash. 

Dissolved  bone-black  and  muri- 
ate of  potash. 

Nothing, 


Plaster, 


Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 


7.11 

3.89 

i.88 

46.89 

2.87 

3.44 

60.00 

15.11 

8.78 

47.67 

58.11 

6.38 

7.44 

47.78 


1,200 

960 

870 

8,760 

820 

740 

4,000 

1,500 

1,180 

8,660 

8,940 

1,000 

1,100 

8,700 


Gain  ob  Loss  peb 

acbe,  compared 

WITH  Nothing  Plots. 


Corn 
(Bushels, 

90 
Pounds). 


2.78 
—.44 

42.86 
—1.07 

46.66 
6.88 

89.71 
45.96 

1.11 
41.45 


Stover 
(Pounds). 


830 
90 

2,938 
-87 

3,260 
320 

2,440 
2,880 

100 
2,600 


It  will  at  once  be  noticed  that  the  potash  is  the  element 
which  determines  the  crop,  almost  to  the  exclusion  of  all 
others.  Where  potash  has  been  used  alone  during  sixteen 
years,  the  yield  is  almost  as  great  as  it  is  with  potash  and 
any  of  the  other  combinations.     Nitrate  of  soda  alone  does 


236  HATCH   EXPERIMENT  STATION.         [Jan. 

very  little  good.  Dissolved  bone-black  alone  gives  a  crop 
less  than  the  average  of  the  nothing  plots.  The  combination 
of  nitrate  of  soda  and  dissolved  bone-black  gives  a  very 
inferior  crop,  but  wherever  potash  is  used  the  crop  is  good. 
Particular  attention  is  called,  further,  to  the  &ct  that  the 
continuous  use  of  lime  alone  is  not  beneficial ;  on  the  con- 
trary, the  yield  on  the  plot  where  lime  has  been  continuously 
used  is  the  poorest  in  the  field.  Plaster  used  alone  and 
continuously  gives  a  slightly  better  crop,  but  not  much  in 
excess  of  the  nothing  plots.  It  may  perhaps  be  urged  that 
the  soil  of  this  field  must  be  of  very  exceptional  character ; 
that,  otherwise,  the  so  long-continued  use  of  one  fertilizer 
element  oould  not  produce  the  results  obtained.  To  a  cer- 
tain extent  this  criticism  may  be  justified,  and  I  do  not  call 
particular  attention  to  the  marked  effect  of  the  potash  for  the 
purpose  of  urging  upon  our  &rmers  exclusive  dependence 
upon  this  fertilizer,  but  to  make  more  emphatic  the  point 
that  our  fiirmers  in  general  should  insist  that  fertilizers  de- 
signed for  use  for  t)ie  com  crop  should  be  richer  in  potash 
than  is  usually  the  case.  The  results  obtained  in  previous 
years  on  this  field  indicate  not  so  much  that  this  soil  is  defi- 
cient in  potash,  —  for  some  crops,  such  as  grass,  for  example, 
do  well  on  the  plots  to  which  no  potash  has  been  applied 
since  the  beginning  of  the  experiment,  —  as  that  the  com 
crop  depends  in  a  marked  degree  upon  a  liberal  supply  of 
readily  available  potash. 

B,  —  Soil  Te^t  with  Mixed  Grass  and  Clover  (^Nbrth  Acre) . 

The  acre  used  in  the  north  soil  test  has  been  kept  in  this 
experiment  fifteen  years,  beginning  in  1890.  The  fertilizers 
have  been  used  in  the  same  combinations  and  in  general  in 
the  same  amounts  on  the  several  plots  as  in  the  south  soil 
test,  except  that  during  the  years  when  onions  have  been 
OTOwn  the  fertilizers  have  been  used  in  double  the  usual 
quantities.  Each  fertilizer  or  combination  of  fertilizers  has 
been  used  continuously  upon  the  same  plot.  In  this  experi- 
ment the  plots  were  divided  transversely  in  1899,  and  lime 
was  applied  at  the  rate  of  1  ton  to  the  acre  to  one-half  of 
each  plot.     The  lime  was  applied  after  plowing,  and  har- 
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rowed  in.  Daring  the  past  season  the  same  halves  of  all  the 
plots  have  once  more  been  limed,  and  at  practically  th^  same 
rate  as  before ;  but  this  year,  as  the  land  was  in  grass,  the 
lime  was  applied  as  a  top-dressing  on  the  grass  in  spring. 
The  date  of  application  was  May  13.  The  crops  grown  in 
this  field,  in  the  order  of  succession,  beginning  in  1890, 
have  been  :  potatoes,  corn,  soy  beans,  oats,  grass  and  clover, 
grass  and  clover,  cabbages  and  ruta-baga  turnips,  potatoes, 
onions  for  four  years  (1898  to  1901  inclusive),  potatoes, 
grass  and  clover,  and  grass  and  clover.  The  field  was  sown 
to  grass  and  clover  after  the  harvesting  of  potatoes  in  the 
autumn  of  1902  (September  15).  The  rate  of  seeding  per 
acre  was :  timothy,  18  pounds ;  red-top,  8  pounds ;  red 
clover,  5  pounds  ;  and  alsike  clover,  4  pounds.  The  clover 
winter-killed,  and  accordingly  additional  clover  seed  (15 
pounds)  was  sown  on  April  4*,  1903. 

On  account  of  the  deficiency  in  rainfall  from  the  middle 
of  April  to  about  the  10th  of  June,  1903,  the  3delds  last 
year  on  all  plots  were  very  small.  The  yields  during  the 
past  season  have  been  much  larger.  They  are  shown  in  the 
following  table :  — 

Grctss  and  Clover,  — North  Acre  Soil  Test,  1904, 


Plots. 


1,  . 

2,  . 
8,  . 

4.  . 

5.  . 

6.  . 

7.  . 

8.  . 

9.  . 

10,  . 

11,  . 

12,  . 


Febtilizebs  used. 


Yield  per  acre, 
Hat. 


Unliroed 
(Pounds). 


Limed 
(Pounds) 


Nothing, 

Nitrate  of  soda,  . 

Dissolved  bone-black, 

Nothing, 

Muriate  of  potash,    . 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nitrate  of  soda  and  muriate  of 

potash. 
Nothing 

Dissolved  bone-black  and  mu- 
riate of  potash. 

Nitrate  of  soda,  di  ssol  ved  bone- 
black  and  muriate  of  potash. 

Plaster, 

Nothing, 


1,060 

1,960 

1,000 

560 

600 

2,120 

1,920 

060 

860 

2,200 

660 

640 


800 
1,600 

680 

660 
1,920 
2,320 
1,860 

940 
3,600 
4,400 

600 
1,280 


Gain  or  Loss  per 

Acre,  compared 

WITH  Nothing  Plots. 


Unllmed 
(Pounds). 


Limed 
(Pounds). 


1,067 
278 

40 
1,660 
1,360 

280 

1,600 

-60 


880 
40 

1,265 
1,570 
1,015 

2,676 
3,290 
—585 
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Ora98  and  Clover,  —  North  Acre  Soil  Test,  1904  —  Concluded. 


PloU. 


FERTIUZER8  USED. 


YIELD  PER  ACES. 
BOWEN. 


Unllmed 
(PoandB). 


Limed 

(Pounds), 


1. 
8, 
8, 
4, 
B, 
«, 
7. 
8. 
». 

10. 

11. 


Nothing. 
Nitrate  of  soda,  . 
Dissolyed  bone-black, 
Nothing, 
Muriate  of  potash, 


Nitrate  of  soda  and  dissolved 

bone-black. 
Nitrate  uf  soda  and  muriate 

of  potash. 
Nothing, 

Dissolved  bone-black  and  mu- 
riate of  potash. 

Nitrate  of  soda,  dissolved  bone- 
black  and  muriate  of  potash. 

Plaster, 


Nothing, 


140 

eo 
eo 

80 
70 
210 
SO 
40 
80 

eao 

90 
10 


80 

90 

190 

130 

780 

810 

020 

fiOO 

8,560 

2,840 

80 

240 


Gain  or  Loss  per 

Aces,  compared 

WITH  Nothing  Plots. 


Unllmed 
(Pounds). 


Limed 
(Pounds). 


-80 
80 

87 

175 

12 

47 

605 

2 


i 

7 

5ff7 
495 

112 

2,125 
2,470 
— 225 


The  results  of  this  year  resemble  those  of  last  year  in  one 
particular,  namely,  the  marked  increase  in  the  first  crop 
which  follows  the  application  of  nitrate  of  soda ;  but  in  one 
important  particular  the  results  this  year  differ  from  those 
of  1903  in  a  marked  degree,  namely,  in  the  very  large  in- 
crease on  the  limed  portion  of  those  plots  to  which  muriate 
of  potash  has  been  annually  applied.  In  commenting  upon 
the  results  of  last  year,  I  said  :  — 

Much  evidence  is  afforded  by  a  study  of  the  relative  propor- 
tions of  the  different  species  on  the  different  plots  and  on  the 
limed  and  unlimed  portions  of  the  several  plots,  that  the  soil 
in  some  parts  of  this  field  is  once  more  becoming  acid. 

The  principal  ground  on  which  this  statement  was  based 
was  the  comparative  absence  of  clover,  even  on  the  limed 
portion  of  such  plots  as  had  been  supplied  annually  with 
potash.  This  relative  absence  of  clover  last  year  was  doubt- 
less in  part  due  to  the  un&vorable  climatic  conditions ;  but 
the  widely  different  results  of  this  year  indicate  that  the  lime 
applied  this  season  proved  distinctly  and  largely  beneficial. 

It  is  desired  to  call  particular  attention  to  the  yield  both 
of  hay  and  of  rowen  on  the  limed  portion  of  Plot  9.     This 
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plot,  it  should  be  understood,  has  not  received  an  applica- 
tion of  anything  furnishing  nitrogen  during  the  fifteen  years 
that  the  experiment  has  continued ;  and  yet  on  the  limed  por- 
tion of  this  plot  we  this  year  have  a  yield  of  hay  at  the  rate 
of  3,600  pounds  and  a  yield  of  rowen  at  the  rate  of  2,560 
pounds  per  acre,  — a  total  of  rather  over  3  tons,  at  a  fer- 
tiliser cost  at  the  rate  of  $6«50  per  acre.  Allowing  for  an 
application  of  lime  at  the  rate  of  a  ton  once  in  eight  years, 
the  annual  cost  of  the  materials  applied  to  this  plot  amounts 
to  about  $7.50  per  acre.  The  yields  obtained  at  this  very 
low  cost  indicate  in  a  most  striking  manner  the  possibilities 
in  the, production  of  clover  hay  on  soils  naturally  suited  to 
clovers,  without  the  use  of  the  expensive  nitrogen  manures 
or  fertilizers. 

It  is  of  especial  interest  to  compare  the  yields  of  Plot  10 
with  those  on  Plot  9.  Plot  10  has  annually  received  nitrate 
of  soda,  in  addition  to  the  same  amounts  of  dissolved  bone- 
black  and  muriate  of  potash  as  are  used  on  Plot  9.  The 
result  is  a  fair  hay  crop,  even  on  the  part  of  the  plot  where 
lime  has  not  been  used.  Here,  however,  as  on  Plot  9,  the 
yield  is  greatly  increased  by  the  application  of  lime,  and  we 
have  a  total  in  the  two  crops  of  the  year  at  the  rate  of  7,240 
pounds  per  acre.  This  exceeds  the  yield  of  the  two  crops 
on  Plot  9  at  the  rate  of  a  little  more  than  a  thousand  pounds 
per  acre.  This  increase  is  produced  as  the  result  of  an  appli- 
cation at  the  rate  of  160  pounds  of  nitrate  of  soda.  Such 
an  application  would  cost  about  $4,  and  the  increase  is  there- 
fore produced  at  a  moderate  profit. 

As  in  previous  years,  the  relative  proportion  of  the  differ- 
ent species  (red-top,  timothy  and  clovers)  on  the  several 
plots  has  been  carefully  studied.  The  most  important  points 
noted  are  as  follows  :  first,  the  use  of  nitrate  of  soda  increases 
the  proportion  of  red-top ;  second,  potash  increases  the  pro- 
portion of  clover  in  a  marked  degree,  and  this  influence  is 
enormously  increased  on  the  limed  portion  of  the  plots.     • 

It  will  be  seen,  by  reference  to  the  table  showing  how  the 
fertilizers  are  applied,  that  Plot  6,  which  receives  an  appli- 
.cation  of  nitrate  of  soda  and  dissolved  bone-black  annually, 
lies  between  two  plots  (5  and  7)  each  of  which  annually 
receives  an  application  of  potash.     During  the  past  season, 
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and  to  some  slight  extent  in  previous  seasons,  it  has  been 
noticed  that  the  growth  of  the  crops  on  the  edges  of  Plot  6, 
although  it  is  separated  from  5  and  7  by  strips  3^  feet  in 
width  which  have  not  received  any  fertilizer  since  the  ex- 
periment began,  shows  plainly  the  influence  of  the  potash 
applied  to  the  neighboring  plots,  which  has  apparently  dif- 
fused through  the  intervening  3^  feet  strips,  and  is  now 
beginning  to  affect  the  growth  of  the  crops  on  Plot  6.  Dur- 
ing the  past  season  there  has  been  a  little  fringe  of  clover 
on  each  edge  of  Plot  6 ;  this,  however,  has  not  been  suffi- 
cient in  amount  to  materially  affect  the  yield  on  this  plot, 
which,  as  will  be  seen,  showed  but  little  increase  in  the 
amount  of  rowen,  which  best  measures  the  proportion  of 
clover.  The  figures,  however,  for  this  plot  are  undoubtedly 
to  some  small  degree  misleading.  The  nitrate  and  the  dis- 
solved bone-black  alone  would  produce  little  or  no  clover ; 
they  have,  however,  produced  a  fairly  large  crop  of  hay, 
about  equally  good  on  the  unlimed  and  limed  portions  of 
the  plot.  This  result  is  doubtless  to  be  ascribed  mainly  to 
the  effect  of  nitrate  of  soda  in  stimulating  the  growth  of  the 
grasses. 

The  relatively  small  increase  on  the  limed  portion  of  Plot 
7,  where  nitrate  of  soda  and  muriate  of  potash  are  used 
together,  appears  to  be  due  to  the  fieu^t  referred  to  in  my 
last  annual  report,  —  that,  where  these  two  fertilizers  are 
used  together,  soil  effects  very  unfisivorable  to  the  growth  of 
clover  follow.  It  is  believed  that,  to  correct  this  unfiskvorable 
influence  of  these  chemicals,  lime  must  be  used  in  very  large 
amounts. 

VI.  —  Special  Corn  Fertilizer  v.  Fertilizer . richer  in 

Potash. 

It  may  be  remembered  that  on  this  acre  we  are  endeavor- 
ing to  throw  light  upon  the  question  as  to  the  proper  com- 
position of  fertilizers  used  alone  for  the  corn  crop.  This 
experiment  began  in  1891.  The  crop  from  1891  to  1896 
inclusive  was  corn ;  in  1897  and  1898  the  crop  was  mixed 
grass  and  clover;  in  1899  and  1900  it  was  com;  in  1901 
and  1902,  grass  and  clover;  in  1903  and  1904,  com.  A 
statement  of  the  results  to  date  will  be  found  in  preceding  an- 
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nual  reports.  The  object  in  view  is  to  test  the  question  as  to 
whether  the  special  corn  fertilizers  offered  in  our  markets  are 
of  such  composition  as  is  best  suited  for  the  production  of 
corn  in  rotation  with  mixed  grass  and  clover.  The  field  used 
in  the  experiment  contains  one  acre,  and  is  divided  into  four 
equal  plots.  Plots  1  and  3  have  yearly  received  an  appli- 
cation of  mixed  fertilizers,  furnishing  the  same  amount  of 
nitrogen,  phosphoric  acid  and  potash  as  would  be  furnished 
by  1,800  pounds  of  fertilizer  of  the  composition  of  the  aver- 
age of  the  special  com  fertilizers  analyzed  at  this  station. 
This  average  has  changed  but  little  during  recent  years,  and 
in  1899,  since  which  date  we  have  made  no  change  in  the 
kinds  and  amounts  of  fertilizers  used,  was  as  follows  :  — 

Per  Cent. 
Nitrogen, '     .         .         .         .       2.87 

Phosphoric  acid 10.00 

Potash, 4.30 

The  various  fertilizers  offered  in  1899  differed  widely  in 
composition.  The  extent  of  the  variation  is  shown  in  the 
following  table :  — 

Per  Cent. 
Nitrogen, 1.5-  3.7 

Phosphoric  acid, 9.0-13.0 

Potash, 1.5-  9.5 

The  fertilizers  used  on  plots  2  and  4  are  substantially  the 
same  in  kind  and  amount  as  recommended  in  Bulletin  No. 
58  for  corn  on  soils  poor  in  organic  matter.  The  essential 
difference  in  composition  between  the  fertilizer  mixtures  un- 
der comparison  is  that  that  used  on  plots  2  and  4  is  richer 
in  potash  and  much  poorer  in  phosphoric  acid  than  the  mix- 
ture representing  the  average  market  com  fertilizers.  The 
fertilizers  applied  to  the  several  plots  are  shown  below :  — 


Fertilizers  used. 

Plots  1  and  3 
(Pounds  Each). 

Plots  2  and  4 
(Pounds  Each). 

Nitrate  of  Boda 

Dried  blood, 

Dry  ground  fleh, 

Acid  phoepbate, 

Muriate  of  potaab, 

30.0 
30.0 
37.5 
273.0 
37.S 

50.0 

50.0 
50.0 
62.5 
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The  crop  of  the  past  two  seasons  has  been  com,  the  crop 
of  1903  being  the  first  to  follow  mixed  grass  and  clover, 
which  occupied  the  land  in  1901  and  1902.  The  season  of 
1904,  while  too  low  in  average  temperature  for  the  best 
growth  of  com,  was  distinctly  more  favorable  to  the  crop 
than  1903.  The  following  tables  show  the  yields  on  the 
several  plots  and  the  averages  for  the  two  systems  of  ma- 
nuring :  — 

Yields  of  Com,  1904. 


Plots. 


Good 
(Busbelfl). 


Soft 
(BuBhels}. 


Stover 
(PonDdfl). 


Plot  1  (lesser  potash),   . 
Plot  2  (richer  In  potash), 
Plots  (lesser potash),   . 
Plot  4  (richer  In  potash), 


Se.85 


67.50 
57.75 
65.25 


I  •  lO 

9.8S 

7.79 
13.56 


10,640 
9,206 
8,280 
9,660 


Average  Yields  per  Acre, 


Plots. 

Good 

(Bushels). 

Soft 
(Baahels). 

Stover 
(Pounds). 

Plots  1  and  3  (lesser  potash), 

Plots  2  and  4  (richer  In  potash), 

68.60 
66.37 

7.78 
11.46 

9,460 
9,434 

It  will  be  seen  that  the  yields  under  the  two  systems  of 
fertilization  were  substantially  equal,  although  the  grain  on 
plots  1  and  3  was  better  ripened  than  on  the  other  plots. 
During  the  early  part  of  the  season  the  growth  of  the  com 
on  plots  1  and  3  was  materially  better  than  on  plots  2  and  4 ; 
the  plants  showed  a  better  color  and  were  of  larger  size. 
This  difference  showed  itself  very  early  in  the  season.  On 
July  6,  it  was  judged  that  the  plants  on  plots  1  and  3  aver- 
aged one  and  one-half  times  the  height  of  the  plants  on  the 
other  plots,  and  the  difference  in  the  growth  on  that  date 
was  judged  to  be  considerably  less  than  at  an  earlier  period. 
As  the  season  advanced,  the  corn  on  plots  2  and  4  steadily 
gained  in  condition  and  size,  as  compared  with  that  on  plots 
1  and  3 ;  and  by  the  end  of  the  season,  as  the  harvest 
showed,  the  initial  superiority  on  plots  1  and  3  had  entirely 
disappeared.     At  present  we  are  not  in  a  position  to  state 
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to  what  cause  the  superior  growth  on  plots  1  and  3  early  in 
the  season  was  due ;  but  it  appears  probable  that  the  cause 
was  the  stimulatiye  effect  of  the  excess  of  phosphoric  acid, 
which,  as  has  been  repeatedly  shown,  when  used  in  liberal 
amounts  exercises  a  marked  effect  in  hastening  maturity. 

At  present  prices  for  fertilizer  materials,  the  fertilizers 
used  on  plots  1  and  3  cost,  laid  down  in  Amherst,  at  the  rate 
of  $19.25  per  acre ;  those  used  on  plots  2  and  4  cost  at  the 
rate  of  $14.20  per  acre.  The  fertilizer  combination  richer 
in  potash,  therefore,  costs  a  little  more  than  $5  per  acre  less 
than  the  combination  representing  average  corn  fertilizers. 
It  is  significant  that  at  this  lower  cost  we  have  a  corn  crop 
equal  to  that  produced  at  the  higher  figure.  Last  year, 
when  the  com  crop  on  all  plots  was  very  poor,  the  yield  on 
plots  1  and  3  was  distinctly  better  than  on  plots  2  and  4 ; 
but,  with  that  exception,  the  average  results  to  date  show 
com  crops  substantially  equal  on  the  two  fertilizer  combina^ 
tions,  while  whenever  the  land  is  put  into  mixed  grass  and 
clover,  the  fertilizer  combination  richer  in  potash  gives  crops 
materially  larger  and  of  better  quality  than  the  combination 
richer  in  phosphoric  acid.  The  advantage  to  date,  there- 
fore, is  most  decidedly  in  favor  of  the  fertilizer  combination 
containing  the  more  potash ;  and  fertilizer  manufacturers 
are  urged  to  increase  the  proportion  of  this  element  in  com 
fertilizers,  and  farmers  on  their  part  should  insist  on  such 
increase. 

Vn.  —  Manure  Alone  v.  Manure  and  Potash. 

These  experiments,  which  have  for  their  object  to  show 
the  relative  value  as  indicated  by  crop  production  of  an 
average  application  of  manure  used  alone,  as  compared  with 
a  smaller  application  of  manure  used  in  connection  with  a 
potash  salt,  were  begun  in  1890.  The  field  used  is  level, 
and  the  soil  of  comparatively  even  quality.  It  is  divided 
into  four  quarter-acre  plots.  The  crop  grown  during  the 
years  1890  to  1896,  1899  and  1900,  1903  and  during  the 
past  season,  has  been  com.  In  1897  and  1898,  and  again 
in  1901  and  1902,  the  crop  was  mixed  grass  and  clover. 
Where  manure  is  used  alone,  it  is  applied  at  the  rate  of  6 
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cords  per  acre.  Where  manure  is  used  with  potash,  the 
rates  of  application  are :  manure,  4  cords ;  hi^h-grade  sul- 
fiskte  of  potash,  160  pounds  per  acre.  Manure  alone  is  applied 
to  plots  1  and  3 ;  the  lesser  quantity  of  manure  and  high- 
grade  sul&te  of  potash  to  plots  2  and  4.  Estimating  the 
manure  alone  as  costing  $5  per  cord,  applied  to  the  land,  the 
money  difference  in  the  cost  of  materials  applied  is  at  the  rate 
of  $5.30  per  acre,  the  manure  and  potash  costing  that  amount 
less  than  the  larger  quantity  of  manure  alone.  The  tables 
show  the  rates  of  yield  on  the  several  plots,  and  the  averages, 
under  the  two  systems  of  manuring. 

Yield  of  Com,  1904. 


Plots. 

Corn 
(Bushels). 

StoTer 
(Pounds). 

Plot  1  (manure  alone), 

Plot  2  (manure  and  potash) 

Plot  8  (manure  alone), 

Plot  4  (manure  and  potash), 

68.S6 
66.2ft 
66.00 
68.25 

5,840 
6,280 
4,280 
4,840 

Average  Yields  per  Acre. 


Plots. 

Com 
(Bushels). 

Storer 
(Pounds). 

PloU  1  and  3  (manure  alone), 

Plots  2  and  4  (manure  and  potash), 

67.87 
62.26 

5,060 
5,060 

The  averages  made  show  an  equal  amount  of  stover  pro- 
duced under  the  two  systems  of  manuring,  and  slightly  more 
than  5  bushels  of  corn  per  acre  less  on  the  combination  of 
manure  and  potash  than  on  the  larger  quantity  of  manure 
alone.  This  difference  in  yield  is  not  sufficient  to  pay  the 
added  cost  of  the  larger  quantity  of  manure  applied  to  plots 
1  and  3 ;  but,  since  manure  is  an  article  of  home  production 
on  most  farms  where  com  is  grown,  not  much  importance 
would  be  attached  to  this  point  by  the  av.erage  farmer.  The 
com  crops  produced  under  the  two  systems  of  manuring 
previous  to  this  year  have  been  substantially  equal.  The 
inferiority  in  yield  this  year  is  of  consequence  only  on  Plot 
4  ;  and  it  is  suspected  that  accidental  variation  in  conditions 
determined  the  smaller  product  on  this  plot,  rather  than  the 
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difference  in  the  system  of  manuring.  We  know  that  the 
plants  in  the  field,  on  accoant  of  imperfect  germination  due 
to  the  unfavorable  weather  which  preceded  and  followed 
planting,  were  not  as  thick  as  is  desirable.  The  fact,  how- 
ever, that  the  yield  of  stover  on  Plot  4  is  greater  than  that 
on  Plot  3,  renders  it  exceedingly  doubtful  whether  the  cause 
of  the  relatively  small  yield  of  corn  on  Plot  4  was  the  greater 
proportion  of  unoccupied  space. 

VIII. — Experiment  in  Manuring  Grass  Land. 

The  report  which  is  to  be  made  concerning  results  in  this 
experiment  is  best  introduced  by  quoting  from  my  sixteenth 
annual  report :  — 

In  this  experiment,  which  has  continued  since  1893,  the  pur- 
pose is  to  test  a  system  of  using  manures  in  rotation  for  the 
production  of  grass.  The  area  used  in  the  experiment  is  about 
nine  acres.  It  is  divided  into  three  approximately  equal  plots. 
The  plan  is  to  apply  to  each  plot  one  year  barnyard  manure, 
the  next  year  wood  ashes,  and  the  third  year  fine  ground  bone 
and  muriate  of  potash.  As  we  have  three  plots,  the  system  of 
manuring  has  been  so  arranged  that  every  year  we  have  a  plot 
illustrating  the  results  of  each  of  the  applications  under  trial. 
The  rates  at  which  the  several  manures  are  employed  are  as 
follows:  barnyard  manure,  8  tons;  wood  ashes,  1  ton;  ground 
bone,  600  pounds  and  muriate  of  potash,  200  pounds,  per 
acre.  The  manure  is  always  applied  in  the  fall,  ashes  and  the 
bone  and  potash  in  early  spring. 

The  past  season  was  exceptionally  favorable  for  the  pro- 
duction of  a  heavy  yield  of  hay,  but  a  relative  deficiency  in 
rainfall  during  the  period  occupied  by  the  growth  of  the 
rowen  crop  was  doubtless  the  principal  reason  for  the  falling 
off  in  the  yield  of  rowen,  as  compared  with  that  produced  in 
the  season  of  1903.  The  yields  of  hay  and  rowen  and  the 
total  yields  for  each  system  of  manuring  were  at  the  follow- 
ing rates  per  acre  :  — 


Fertilizers  used. 


Hay 
(Poands) . 


Rowon 
(Pounds). 


Totals 
(Pounds), 


Barnyard  manure, 
Bone  and  potash, 
Wood  ashes,    . 


7,068 
6,024 
4,866 


2,147 
2,030 
2,064 


9,215 
8,054 
6,960 
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The  average  total  yield  of  the  entire  area  for  this  year  is 
8,050  pounds.  The  average  for  the  entire  period  during 
which  the  experiment  has  continued  (1893  to  1903  inclu- 
sive) is  6,597  pounds.  The  average  to  date  is  6,718  pounds. 
The  average  yield  when  top-dressed  with  manure  has  been 
7,026  pounds ;  when  top-dressed  with  wood  ashes,  6,304 
pounds ;  when  top-dressed  with  bone  and  potash,  6,686 
pounds.  The  yields  for  the  past  year,  it  will  be  noticed, 
are  considerably  above  the  averages  for  the  entire  period. 

Different  Seed  Mixtures  compared. 

In  my  last  annual  report  ^  will  be  found  a  description  of 
the  variation  in  the  seed  mixtures  used  on  different  portions 
of  two  plots  in  this  field  (1  and  2).  In  one  of  these  seed 
mixtures  timothy  is  the  most  prominent  species ;  in  the 
other,  meadow  and  tall  Fescue  are  prominent;  and  these 
different  mixtures  may  be  spoken  of  respectively  as  the 
timothy  mixture  and  the  Fescue  mixture.  The  timothy 
mixture  is  substantially  the  same  as  that  in  general  use 
among  formers,  including  timothy,  red-top,  common  red 
clover  and  alsike  clover.  The  other  mixture  includes  small 
quantities  of  all  of  these  species,  and  in  addition  Kentucky 
blue-grass  and  the  two  Fescues  named.  In  my  last  report 
the  statement  is  made  that  it  is  believed  that  the  Fescues  will 
hold  the  ground  more  tenaciously  than  the  timothy.  The 
yields  last  year  were  materially  greater  on  the  portions  of 
the  plots  occupied  by  the  timothy  mixture.  The  rates  of 
yield  on  the  two  mixtures  for  the  past  season  are  as  fol- 
lows :  — 


Yield  per  Acre  (Pounds). 

Hay. 

Bowen. 

Plot  1,  Timothy  mixtxire, 

Plot  1,  Fescue  mixture, 

Plot  2,  Timothy  mixture 

Plot  2,  Feacue  mixture 

6,229 
5,769 
6,M1 
5,896 

2,101 
2,121 
2,129 
2,597 

The  differences  this  year  are  materially  less  than  last,  and 
on  Plot  2  the  Fescue  mixture  has  given  the  larger  vield. 

1  Sixteenth  annual  report,  Hatch  Experiment  Station,  pp.  145, 146. 
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The  timothy  has  not  yet  been  displaced  by  other  species  to 
any  noticeable  extent,  but  the  poorer  showing  of  the  mix- 
ture in  which  it  is  prominent  this  year  as  compared  with 
last  possibly  indicates  that  the  belief  that  the  Fescue  mixture 
would  ultimately  prove  the  better  of  the  two  will  be  justified 
by  the  results  obtained. 

IX. — EXPERMENT   IN  THE   APPLICATION   OF   MANURE. 

This  experiment  is  designed  to  ascertain  whether  it  is 
economically  good  policy  to  spread  manure  during  the  late 
fall  and  winter,  and  allow  it  to  remain  on  the  surface  until 
spring  before  plowing  under.  This  system  in  our  experi- 
ment is  compared  with  the  plan  of  hauling  manure  to  the 
field  during  the  winter,  and  putting  it  into  large  heaps.  To 
insure  even  quality  of  the  manure  used  in  the  two  systems, 
it  is  our  practice  to  manure  two  plots  at  one  time,  putting 
the  loads  of  manure  as  hauled  to  the  field  alternately  upon 
the  two,  in  the  one  case  spreading,  but  in  the  other  putting 
a  suflScient  number  of  loads  to  provide  for  the  entire  plot 
into  one  large  heap.  We  are  using  in  this  experiment  five 
large  plots,  each  of  which  is  subdivided  into  two  subplots. 
For  one  of  these  subplots  the  manure  is  spread  when  hauled 
out,  for  the  other  it  is  put  into  a  large  heap.  The  area  of 
these  subplots  is  about  one  quarter  of  an  acre,  and  to  each 
the  amount  of  manure  applied  is  11,096  pounds.  The 
manure  from  well-fed  milch  cows  is  used  upon  eight  sub- 
plots, and  horse  manure  on  two.  The  manure  used  in  this 
experiment  is  applied  at  different  dates  during  the  winter, 
our  practice  being  to  allow  the  manure  to  accumulate  in 
the  pits  from  which  it  is  taken  until  there  is  a  sufficient 
quantity  for  at  least  two  subplots.  The  condition  of  the  soil 
at  the  time  of  application  and  the  nature  of  the  weather 
which  follows  must  necessarily  differ  in  the  different  experi- 
ments ;  and  these  differences,  together  with  the  difference  in 
the  dates  of  application  above  referred  to,  no  doubt  in  a 
measure  account  for  the  variation  in  the  results  of  the  two 
systems  noticed  on  the  different  plots. 

The  crop  in  this  field  last  year  was  soy  beans.  After  the 
beans  were  harvested,  winter  rye  was  sown  as  a  cover  crop. 
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The  date  of  sowing  was  necessarily  late,  and  the  rj'e  went 
into  the  winter  very  small.  There  was  no  injury,  however, 
from  winter-killing,  and  at  the  date  of  plowing  last  spring, 
]VIay  14,  this  crop  had  made  considerable  growth.  The  crop 
of  the  past  season  was  a  mixed  growth  of  Sibley's  Pride  of 
the  North  corn  and  Medium  Green  soy  beans  for  ensilage. 
The  corn,  on  account  of  seasonal  peculiarities  several  times 
alluded  to  in  this  report,  germinated  somewhat  imperfectly, 
and  there  was  some  damage  due  to  pulling  of  the  young 
plants  by  crows.  The  proportion  of  corn  to  beans,  there- 
fore, was  somewhat  lower  than  is  desirable.  The  date  of 
planting  was  June  13  and  14,  the  work  having  been  impos- 
£>ible  earlier,  on  account  of  the  wet  condition  of  the  soil. 
Taking  into  consideration  the  condition  of  the  soil  at  the 
time  of  planting  and  the  relatively  low  temperature  of  the 
summer,  the  crop  was  &irly  satisfactory ;  but  it  was  un- 
doubtedly unfavorably  affected  in  places  because  of  faulty 
soil  conditions.  It  was  judged  that  these  conditions  most 
seriously  affected  the  several  ^lairs  of  plots  directly  compared 
in  the  following  table  as  follows :  in  Plot  1,  on  the  south 
half;  in  Plot  2,  on  the  north  half;  in  Plot  3,  on  the  south 
half;  in  Plot  4,  on  the  south  half;  and  in  Plot  5,  on  the 
south  half.  These  facts  should  be  kept  in  mind  in  interpret- 
ing the  results.  The  rates  of  yield  per  acre  and  the  relative 
standing  of  the  several  plots  are  shown  in  the  following 
table :  — 

Actual  and  Relative  Yields  of  Oreen  Forage.  —  Com  and  Soy  Beans. 


Plots. 


Actual  Yields  (Rates 
PEK  Acre,  Founds). 


North  Half, 

Winter 
Application. 


South  Half, 

Spring 
Application. 


Plot  1, 
Plot  2, 
Plot  3, 
Plot  4, 
Plot  5, 


26,G22 
20,548 
10,875 
22,167 
22,909 


24,549 
22,082 
20,007 
20,305 
22,825 


Relative  Yields 
(Pee  Cekt.). 


Korth  Half. 

Winter 
Application. 


South  Half, 

Sprlnjf 
Application. 


100 
100 
100 
100 
100 


92.2 

107.4 

130.1 

92.9 

97.2 


Attention  is  called  to  the  fact  that  the  diflerences  this 
year,  with  one  exception,  are  not  very  large,  and  that  with 
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the  single  exception  alluded  to  it  is  the  half-plot  on  which 
the  soil  conditions  were  least  favorable  which  gives  the 
smaller  yield.  The  winter  of  1903  and  1904  must  be  re- 
garded as  having  been  on  the  whole  favorable  to  winter 
application.  The  ground,  it  is  true,  was  deeply  frozen  be- 
fore the  coming  of  snow,  but  the  winter  was  severely  and 
continuously  cold.  There  was  a  noticeable  absence  of  win- 
ter rains  and  thaws,  during  which  water  washes  in  large 
quantities  over  the  sur&ce.  In  estimating  the  significance 
of  the  result,  it  must  be  kept  in  mind  that  it  costs  more  to 
put  manure  first  into  a  large  heap  and  then  in  spring  to  take 
it  from  this  heap  and  spread  it,  than  it  does  to  spread  during 
the  winter  at  the  time  the  manure  is  hauled  from  the  stable. 
The  money  difference  in  the  cost  of  handling  manure  in  the 
two  ways,  as  shown  by  oiu:  experience,  amounts  to  about 
$4.80  per  acre.  The  difference  in  the  value  of  the  crops  in 
favor  of  spring  application  is  scarcely  suflScient  to  cover 
this  added  cost,  even  on  Plot  3,  where  such  difference  was 
greatest ;  and,  although  the  unfavorable  soil  conditions  above 
referred  to  doubtless  lowered  the  product  on  that  special 
plot  where  the  manure  was  applied  in  the  spring  in  three 
instances,  plots  1,  4  and  5,  it  seems  highly  improbable  that, 
even  with  equality  of  conditions,  the  gain  from  spring  appli- 
cation on  these  plots  would  have  given  a  degree  of  superi- 
ority suflScient  to  cover  the  added  cost. 

Previous  reports  have  tended  to  show  spring  application 
to  be  advisable  on  this  field,  which  has  a  considerable  slope  ; 
and  so  I  still  believe  it  will  in  the  long  run  prove  to  be. 
The  exceptional  character  of  the  winter  of  1903  and  1904  is 
a  suflScient  explanation  of  the  difference  in  average  results. 

X.  —  Nitrate  of  Soda  for  Rowen. 

This  experiment  is  an  effort  to  determine  whether  an 
application  of  nitrate  of  soda  after  the  harvesting  of  the 
first  crop  will  give  an  increase  in  rowen  suflScient  to  cover 
the  cost.  The  field  where  the  experiment  has  been  a  num- 
ber of  times  repeated  is  a  mixed  timothy  and  clover  sod. 
It  is  divided  into  eight  plots  of  like  area,  these  plots  being 
numbered  1  to  8  and  each  including  about  three-eighths  of 
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an  acre.  Nitrate  of  soda  at  the  rate  of  150  pounds  per  acre 
is  applied  to  plots  2  and  4,  while  the  application  on  Plot  6 
is  200  pounds,  and  on  Plot  8  250  pounds.  To  the  remain- 
ing plots  no  nitrate  is  applied.  The  first  crop  of  hay  in 
this  field  was  housed  on  July  14.  The  rate* of  yield  was 
6,314  pounds  per  acre..  When  this  experiment  has  been 
tried  in  previous  years,  it  has  been  found  a. matter  of  con- 
siderable difficulty  to  spread  the  relativqly  small  amounts  of 
nitrate  of  soda  used  evenly ;  and,  as  a  means  of  obviating 
this  difficulty,  the  nitrate  used  on  each  plot  during  the  past 
season  was  mixed  with  basic  slag  meal.  The  amount  of  slag 
meal  applied  was  137%  pounds  per  plot,  and  tiie  slag  meal 
was  applied  to  the  plots  receiving  no  nitrate  as  well  as  to 
the  others,  and  on  all  in  equal  amounts.  The  mixture  of 
slag  and  nitrate  remained  dry,  and  its  even  application  was 
relatively  easy.  At  the  rates  used,  the  nitrate  and  slag 
were  mixed  in  proportions  varying  from  about  one  nitrate 
to  three  slag  to  about  one  nitrate  to  two  slag.  Even  with 
the  higher  proportions  of  nitrate  to  slag,  the  mixture  re- 
mained dry  and  in  convenient  form  for  application.  The 
rates  of  yields  on  the  several  plots  are  shown  in  the  follow- 
ing table :  — 

Nitrate  of  Soda  for  Rowen.  —  Yields  per  Acre  (^Pounds). 
[Basic  Blag  meal  at  the  rate  of  1S7H  pounds  per  plot.] 


Plots. 


Nitrate  used  (Rates  peb  Acre). 


Yield. 


Plotl,    . 

Plot  2,    . 

Plot  3,    . 

Plot  4,    . 

Plot  5,     . 

Plots,    . 

Plot  7,    . 

Plots,    . 

No  nitrate,  .... 
Nitrate  of  soda,  ISO  pounds, 
No  nitrate,  .... 
Nitrate  of  soda,  150  pounds, 

No  nitrate 

Nitrate  of  soda,  200  pounds, 
No  nitrate,  .... 
Nitrate  of  soda,  250  pounds, 


716 

IMl 
990 
1,433 
853 
1,234 
1,021 
1,982 


In  the  effort  to  determine  whether  the  application  of 
nitrate  is  profitable,  the  yield  wherever  it  has  been  applied 
has  been  compared  either  with  the  yield  of  the  nearest  plot, 
or,  in  cases  where  it  is  possible,  with  the  average  yield  of 
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the  two  plots  between  which  the  plot  under  consideration 
lies  to  which  no  nitrate  was  applied.  On  this  basis,  the 
average  increase  due  to  application  of  150  pounds  of  nitrate 
of  soda  was  499  pounds ;  the  use  of  200  pounds  of  nitrate 
of  soda  gave"  an  apparent  increase  of  297  pounds ;  while 
the  application  of  250  pounds  of  nitrate  of  soda  gave  an 
apparent  incre^e  of  911  pounds.  The  weather  during  the 
period  of  growth  of  the  rowen  crop*  was  too  dry  for  the 
best  results.  A£  the  rates  of  increase  shown,  the  applica- 
tion would  be  hardly  profitable. 

XI.  —  Variety  Test,  Potatoes. 

During  the  past  season  we  have  carried  out  the  second 
year's  trial  of  forty-nine  diflferent  varieties  of  potatoes, 
including  practically  all  of  those  of  recent  origin  advertised 
in  prominent  seed  catalogues  up  to  the  spring  of  1903,  as 
well  as  two  or  three  old  standard  sorts  for  comparison.  The 
seed  used  this  year  was  grown  from  the  original  stock  of 
each  of  the  varieties  on  our  own  grounds  in  the  season  of 
1903.  The  seed  of  all  varieties  was  carefully  preserved 
during  the  winter  under  precisely  similar  conditions.  In 
preparation  for  planting,  the  tubers  were  treated  with  for- 
malin for  prevention  of  scab,  in  the  customary  manner. 
After  removal  from  the  formalin  solution,  they  were  spread 
in  a  thin  layer  in  an  airy  room  April  30,  where  they  were 
allowed  to  lie  until  the  17th  of  May,  when  the  tubers  were 
cut  into  pieces  of  about  two  or  three  eyes  each,  and  planted. 
The  soil  used  in  this  experiment  is  a  medium  loam.  It  pro- 
duced a  corq^  crop  in  the  season  of  1903,  and  mixed  grass 
and  clover  seeds  were  sown  in  the  standing  com.  Neither 
grass  nor  clover  had  made  much  growth  when  the  field  was 
plowed  on  May  3  in  preparation  for  the  potatoes.  The  field 
received  an  application  of  barnyard  manure  at  the  rate  of 
4%  cords  per  acre,  and  fertilizers  at  the  following  rates  :  — 

Ponnds. 
Nitrate  of  soda, 176 

Dried  blood 225 

Acid  phosphate,  .         .         .         .         .         .         .         .625 

Dry  ground  fish,  .......       400 

High-grade  sulfate  of  potash, 350 
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Both  manure  and  fertilizers  were  spread  evenly  after  plow- 
ing, and  harrowed  in.  The  varieties  grown  and  the  rate  of 
yield  of  each  are  shown  in  the  following  table  :  — 

Variety  Test  Potatoes.  —  Bates  of  Yield  per  Acre. 


Vabiett. 


Merchantable 

(BuBhelB). 

Smalt 
(Basliels) 

S06 

25 

ao4 

85 

w 

21 

104 

10 

210 

7 

221 

8 

187 

29 

161 

88 

225 

27 

215 

40 

256 

29 

102 

38 

196 

88 

204 

42 

294 

6 

248 

42 

259 

29 

278 

31 

226 

8 

256 

38 

217 

8 

171 

38 

154 

50 

197 

60 

125 

29 

256 

8 

268 

31 

225 

13 

263 

15 

165 

25 

188 

33 

204 

29 

268 

27 

204 

13 

192 

24 

Admiral  Footc,       .... 
Beauty  of  Hebron  (home  grown), 
Beauty  of  Hebron  (Maine  seed), 

Clinton 

Crine's  Lightning 

Daughter  of  Early  Bose, 

Daybreak, 

Early  May 

Early  Nancy, 

Early  Norwood,      .... 

Early  Boae, 

Ensign  Bagley,       .... 
Eureka  Extra  Early,     . 
Extra  Early  Pioneer,    . 
Extra  Early  White  Rose,     . 
Gem  of  Aroostook, 
Governor  Yates,     .... 

Great  Divide, 

Hamilton's  Early,  .... 


I.  X.  L. 


John  Bull, 
Junior  Pride,  . 
Kaiser  Krone, .       . 
King  of  Michigan,  . 
King  of  Ohio,  . 
Market  Prize,  . 

Maxima 

Million  Dollar, 

Mills'  New  Rose  Beauty, 

Milwaukee, 

New  Early  Wisconsin,  . 

New  Surprise, . 

1U04 


Nome, 

Nott's  Peachblow, 
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Variety  Test  Potatoes. — Rates  of  Yield  per  Acre  —  Concluded. 


VjiMETV. 


Merchantable 
(BusbelB). 

Small 
(Bushels) 

217 

11 

223 

10 

206 

17 

208 

14 

IM 

31 

248 

14 

819 

25 

252 

8 

268 

88 

140 

48 

197 

17 

185 

83 

146 

27 

Pat*8  Choice,    . 
Peck's  Early,  . 
Prince  Henry, 
Bed  Blver  Triumph, 
Red  River  White  Ohio, 
Sensation, 
Simmon's  Model,    . 
Snowflake,  Jr., 
Steuben,    . 
Sweet  Home,   . 
Van  Omam's  Earliest, 
Vomehm, 
White  Ohio,      . 


The  growth  of  practically  all  varieties  was  normal  and 
healthy.  The  vines  were  sprayed  twice  with  Bordeaux 
mixture  for  prevention  of  blight  and  rot.  The  treatment 
was  successful,  and  the  yield  of  most  varieties  was  good. 
One  variety,  Simmon's  Model,  gave  a  yield  exceeding  300 
bushels  per  acre.  The  smallest  yield  is  that  given  by  the 
Clinton,  — 104  bushels  of  merchantable  tubers  per  acre. 
Six  varieties,  mentioned  in  the  order  of  their  productive- 
ness, gave  yields  of  merchantable  tubers  at  rates  between 
260  and  300  bushels  per  acre,  viz. :  Extra  Early  White 
Rose,  Great  Divide,  Steuben,  Maxima,  1904,  Mills'  New 
Rose  Beauty.  The  Beauty  of  Hebron,  which  in  previous 
variety  tests  has  given  yields  almost  as  large  as  any  under 
trial,  takes  a  lower  rank  as  the  result  of  the  test  of  last 
season. 

XII. — Poultry  Experiments. 

The  poultry  experiments  of  the  past  season  have  followed 
along  precisely  similar  lines  to  those  followed  last  year. 
We  are  making  an  effort  to  throw  light  on  the  question  as  to 
the  proper  selection  of  feeds  for  laying  fowls. 

1.  In  the  experiment  comparing  wheat  with  com,  animal 
meal  being  the  source  of  the  animal  food  used,  the  following 
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results  were  obtained :  for  the  first  period,  February  3  to 
May  17,  the  wheat  ration  produced  eggs  at  the  average  rate 
of  .4333  per  hen  day ;  the  corn  ration  at  the  rate  of  .3837 
per  hen  day ;  in  other  words,  100  hens  would  have  laid  per 
day  on  the  wheat  ration  43^  eggs»  And  on  the  corn  ration 
practically  38V^  eggs  per  day.  For  the  second  period,  May 
17  to  September  30,  the  wheat  ration  produced  an  average 
of  .1911  eggs  per  hen  day,  the  corn  ration  .2067  eggs  per 
hen  day ;  or,  in  other  words,  100  hens  would  have  laid  on 
the  wheat  ration  about  19^o  ^gg^  ^^d  on  the  corn  ration 
20%  eggs  per  day.  The  average  food  cost  per  egg  pro- 
duced was  for  the  wheat  ration  .611  cents,  for  the  corn 
ration  .505  cents  for  the  first  period ;  while  for  the  second 
period  the  cost  per  egg  on  the  wheat  ration  was  1.657  cents, 
and  on  the  com  ration  1.315  cents.  The  gross  cost  of  the 
food  on  the  wheat  ration  varied  from  about  .24  to  .30  cents 
per  day  for  each  fowl,  while  on  the  com  ration  the  cost 
varied  from  about  .17^^  to  about  .26  cents  per  day.  The 
yield  of  eggs  during  the  second  period  was  very  small.  The 
small  average  product  is  to  be  attributed  largely  to  the  fact 
that  the  period  was  continued  beyond  the  date  when  the  hens 
besan  to  molt.  The  20  hens  on  the  wheat  ration  laid  onlv 
82  eggs  during  the  last  two  months  of  the  experiment,  while 
those  on  the  corn  ration  laid  only  158  eggs  during  the  same 
time. 

2.  In  the  experiment  comparing  wheat  with  com,  with 
milk  albumin  as  the  source  of  animal  food  and  with  com  oil 
added  as  a  source  of  fat,  the  egg  product  was  as  follows  :  for 
the  first  period,  February  3  to  May  17,  the  wheat  ration  pro- 
duced eggs  at  the  average  rate  of  .463  eggs  per  hen  day,  the 
corn  ration  .4324  eggs  per  hen  day ;  or,  in  other  words,  100 
hens  would  have  laid  on  the  wheat  ration  practically  46^^ 
eggs  per  day,  and  on  the  corn  ration  43%  eggs  per  day. 
For  the  second  period  the  wheat  ration  gave  an  average  of 
.3109  eggs  per  hen  day,  the  corn  ration  .3017  eggs  per  hen 
day ;  or,  in  other  words,  respectively  for  the  wheat  ration 
an  average  of  31  eggs  per  100  hens  daily,  and  for  the  corn 
an  average  of  30%  eggs.  The  food  cost  of  the  eggs  in  this 
experiment  was  as  follows  :  for  the  wheat  ration  during  the 
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first  period  .5471  cents  per  egg^  for  the  second  period  1.3406 
cents ;  for  the  com  ration  the  figures  were  for  the  first  period 
.3932  cents  per  eggy  and  for  the  second  .918  cents.  The 
cost  of  feeding  the  hens  was :  for  the  wheat  ration  during 
the  fli*st  period  at  the  rate  of  .227  cents  per  day,  for  the 
second  period,  ,39  cents ;  for  the  corn  ration  the  cost  of 
food  for  the  first  period  was  .155  cents  per  hen  daily,  for 
the  second  period  .263  cents.  The  egg  yield  in  this  as  in 
the  other  experiment  is  very  low  for  the  second  period.  The 
causes  are  similar  to  those  which  have  been  pointed  out 
under  1. 

3.  In  the  experiment  comparing  wheat  with  rice,  and  with 
milk  albumin  as  the  source  of  animal  food,  the  results  have 
been  as  follows  :  for  the  first  period  the  egg  production  was : 
for  the  wheat  ration  .3813  per  hen  day,  for  the  rice  ration 
.4077  ;  or,  in  other  words,  from  100  hens  daily  respectively 
about  SSYs  and  40%  eggSrper  day.  For  the  second  period 
the  averages  were  on  the  wheat  ration  .2244  eggs  per  hen 
day,  and  on  the  rice  ration  .3018  eggs  per  hen  day  ;  or  from 
100  hens  daily  respectively  nearly  22^^  and  a  little  more 
than  30^^  eggs  per  day.  The  food  cost  of  the  eggs  has 
been  as  follows :  for  the  wheat  ration  for  the  first  period 
.6976  cents,  for  the  second  period  1.59  cents;  for  the  rice 
ration  for  the  first  period  1.1863  cents,  for  the  second  period 
2.379  cents.  The  cost  of  keeping  the  hens  has  been  as  fol- 
lows :  for  the  wheat  ration  during  the  first  period  .2414 
cents  per  hen  daily,  for  the  second  period  .34  cents  ;  for  the 
rice  ration  for  the  first  period  .4442  cents  per  hen  daily,  and 
for  the  second  period  .7003  cents. 

The  ration  including  rice  this  year  as  last  has  given  one 
of  the  most  satisfactory  egg  products  obtained.  The  high 
cost  of  this  food  at  the  present  time  seems  to  preclude  its 
becoming  a  question  of  much  practical  importance  whether 
rice  is  well  or  ill  suited  as  a  food  for  egg  production.  We 
have  introduced  it  in  our  experiments  as  a  means  of  testing 
the  question  as  to  whether  fat  is  an  important  constituent  in 
the  food  for  laying  hens,  rice  being  lower  in  fat  than  any 
other  grain  we  can  obtain.  The  large  egg  product  where 
rice  is  prominent  among  the  foods  used  seems  to  indicate 
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that  fat  is  less  important  than  has  been  judged  as  the  result 
of  some  of  our  earlier  experiments.  Among  the  various 
grains,  cleaned  rice,  as  put  upon  our  markets,  contains  least 
fiber,  and  rice  is  known  to  be  the  most  digestible  of  all  the 
grains.  It  is  perhaps  these  pecularities  of  this  grain  which 
account  for  its  apparent  good  effect  on  the  egg  product. 

The  nutritive  ratios  in  the  food  combinations  used  in  the 
different  experiments  of  the  past  year  have  been  as  follows  :  — 

For  the  rations  where  wheat  is  compared  with  com  with 
animal  meal  as  the  source  of  animal  food :  for  the  wheat 
ration,  1 :  4.46  ;  for  the  corn  ration,  1 :  6.42. 

For  the  experiment  in  which  wheat  is  compared  with  corn, 
milk  albumin  being  the  source  of  animal  food  :  for  the  wheat 
ration,  1 :  4.43  ;  for  the  corn  ration,  1 :  6.18. 

In  the  experiment  in  which  wheat  and  rice  have  been 
compared :  for  the  wheat  ration,  1 :  4.35  ;  for  the  rice  ration, 
1:6.2. 

Our  experiments  throw  relatively  little  light  upon  the 
question  as  to  the  proper  nutritive  ratio  in  feeding  for  eggs. 
The  factors  affecting  the  egg  yield  must  be  numerous,  and 
others  than  the  question  of  the  nutritive  ratio  in  the  foods 
given  to  the  fowls  must  often  determine  the  results.  The 
fact  that  we  have  the  most  satisfactory  egg  yield  obtained 
during  the  past  year  on  the  rice  ration,  with  a  nutritive  ratio 
of  1 :  6.20,  does  not  at  least  seem  to  support  the  opinion  that 
the  nutritive  ratio  in  feeding  for  eggs  should  be  narrow. 
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EEPORT  OF  THE  HORTICULTURISTS. 


P.   A.   WAUGH;  t>EO.    O.    GREENE,   ASSISTANT. 


The  work  of  this  division  has  followed  the  plans  outlined 
in  the  reports  of  1902  and  1903.  The  following  subjects 
are  ready  for  discussion,  and  reports  are  made  herewith  :  — 

I.     Report  on  plums. 
II.     Experiments  in  pruning  peach  trees. 
III.     Growing  chrysanthemums  for  a  retail  trade. 

Report  on  Plums. 

The  horticultural  department  has  a  feirly  large  collection 
of  plums.  A  number  of  these  are  represented  by  several 
trees  each,  enough  to  determine  their  commercial  quality. 
The  plum  crop  of  1904  was  unusually  good ;  it  was  abundant 
in  quantity,  and  generally  of  good  quality.  This  was  true 
of  all  classes  of  plums,  practically  every  variety  on  the 
grounds  bearing  a  nonnal  crop.  This  furnished  an  excellent 
opportunity  for  making  observations  on  the  different  vari- 
eties. The  notes  follow  below.  It  has  been  thought  best 
to  omit  any  extended  description  of  these  varieties  for  the 
present.  This  form  of  report  is  justified  by  the  fact  that 
nearly  all  the  varieties  mentioned  are  old  and  well-known 
sorts.  The  notes  this  year  are  valuable  chiefly  in  showing 
the  behavior  of  these  well-known  varieties  in  this  particular 
locality.  The  problem  of  local  adaption  of  varieties  is  now- 
adays considered  to  be  one  of  the  most  important  in  horti- 
culture, and  in  no  class  of  fruits  or  vegetables  are  these  local 
adaptations  more  complicated  than  with  plums.  The  vari- 
eties below  are  classified  as  nearly  as  possible  into  the  more 
commonly  accepted  pomological  groups. 
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DOMESTICAS. 

Agen  {Prune  d*Agen).  — Tree  unhealthy  and  a  poor  grower, 
moderately  productive,  an  irregular  cropper;  fruit  very  good, 
but  not  so  bright  nor  large  as  in  some  localities. 

Brachhaw.  —  This  is  one  of  the  best  plums  of  its  class,  and, 
indeed,  one  of  the  best  market  and  home-use  plums  of  any 
class  on  our  grounds.  We  have  about  twenty  young  trees  in 
bearing  which  gave  a  good  crop  in  1904.  The  tree  is  a  strong 
somewhat  upright  grower,  does  not  come  early  into  bearing, 
but  bears  well  after  reaching  an  age  of  eight  to  ten  years.  The 
fruit  buds  do  not  seem  to  be  tender  here,  as  they  are  in  some 
localities.  The  fruit  is  large,  smooth,  bright  and  of  excellent 
quality. 

Bryanstone.  —  Tree  an  irregular  and  slow  grower,  late  and 
irregular  in  bearing ;  not  reliable.  Fruit  small  to  medium  in 
size ;  of  good  quality. 

Clyman, — Represented  only  by  a  single  specimen,  which 
bears  sparsely  and  does  not  seem  to  be  of  any  value. 

Dams  Aubert  {Yellow  Egg^  Magnum  Bonum).  — Tree  rather 
upright  in  growth,  fairly  strong  and  hardy,  but  does  not  bear 
heavily.     Fruit  large  and  fine,  but  very  subject  to  rot. 

Damsons.  — Several  varieties  of  Damsons  are  included  in  our 
collection,  among  which  the  French  Damson  seems  to  be  the' 
best ;  this  bears  fairly  well,  but  by  no  means  as  abundantly  as 
in  some  sections. 

Diamond,  —  A  fairly  strong,  healthy  tree,  coming  late  into 
bearing,  and  yielding  uncertain  crops  here. 

Eyiglebert  {Prince  Englebert). — Tree  upright,  strong  and 
hardy;  does  not  come  early  into  bearing,  but  yields  good  crops 
after  reaching  ten  years  of  age.  Fruit  of  medium  size  and  fair 
quality. 

Fellenlurg  {Italian  Prune).  —  Tree  round-topped,  bushy, 
with  spreading  irregular  branches ;  does  not  bear  until  eight  or 
ten  years  of  age,  and  then  not  very  heavily.  Fruit  of  good 
quality.  This  variety  does  not  rank  so  highly  as  a  market  plum 
as  in  western  New  York  or  Michigan. 

Field.  —  Tree  seems  to  be  not  very  strong  and  healthy,  but 
bears  fairly  well.  Fruit  of  excellent  quality.  This  is  a  promis- 
ing, medium  early  plum. 

Giant  Pruiie.  —  Our  trees  are  young  and  poor,  and  have 
borne  only  a  few  samples.  The  fruit  is  large  and  attractive. 
This  variety  is  worthy  of  further  test. 
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Gueii,  —  Tree  rather  a  bushy  grower ;  fairly  productive. 
Fruit  small,  sour;  not  of  the  best  quality. 

Hand.  —  Tree  a  large,  strong  grower ;  shapely ;  notably  unpro- 
ductive. Fruit  large,  fine,  showy.  This  variety  is  certainly  not 
worth  planting,  the  objection  being  its  unproductive  character. 

Lincoln.  —  Tree  not  very  strong  or  sound,  and  fruit  not  of 
very  good  quality.  Not  to  be  recommended,  on  the  basis  of  our 
experience. 

McLaughlin.  —  Tree  unhealthy  and  a  poor  grower ;  not  bear- 
ing very  heavily.  Fruit  not  so  smooth  and  highly  colored  as 
in  some  sections,  but  still  of  very  fine  quality.  In  spite  of  its 
imperfections  of  tree,  this  variety  is  worth  growing  on  account 
of  its  high  quality;  it  would  not  be  profitable  in  a  market 
orchard. 

Moore^s  Arctic.  — Tree  vigorous,  upright,  strong,  hardy;  pro- 
ductive, and  coming  fairly  early  into  bearing.  Fruit  small; 
rather  poor  quality. 

Peter'* s  Yellow  Qage. — Tree  not  very  vigorous  or  hardy;  a 
slow  grower.     Fruit  small,  and  not  very  good  for  this  variety. 

Pond.  — Tree  large,  strong  grower;  fairly  productive.  Fruit 
large  and  excellent,  but  very  much  subject  to  rot,  and  unprofit- 
able on  that  account. 

Quackenbos. — A  very  good,  medium-sized  tree,  fairly  pro- 
ductive. Fruit  medium  size ;  clean  and  fair  quality  for  one  of 
the  small  blue  plums.  This  is  probably  the  best  of  the  so-called 
blue  plums,  with  possibly  the  exception  of  Englebert. 

Seine  Claude.  — Tree  an  irregular  grower;  not  very  vigorous, 
and  only  moderately  productive.  Fruit  medium  size  and  quality 
for  this  variety;  considerably  subject  to  rot.  This  takes  the 
place  of  the  old-fashioned  Green  Gage,  being  a  larger,  better 
and  later  variety.  It  is  a  very  fine  plum  for  canning,  but  could 
not  be  profitably  grown  for  the  market  in  this  locality. 

Saratoga.  —  Our  single  tree  of  this  variety  is  small,  and  not 
very  productive ;  unpromising. 

Smithes  Orleans.  —  Tree  moderate  size,  somewhat  irregular 
in  growth ;  moderately  productive.  Fruit  not  so  large  or  fine 
as  it  should  be  in  this  variety. 

Tragedy.  — We  have  only  one  tree  of  this  variety,  just  coming 
into  bearing;  promising. 

Victoria.  —  Tree  moderately  large ;  irregular  in  growth ;  mod- 
erately productive.  Fruit  of  medium  size  and  excellent  quality ; 
somewhat  subject  to  rot. 

Washington.  —  In  almost  all  respects  like  Hand,  which  see. 
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Japakese  Varieties. 

Abu7idance. — Tree  upright,  eariy  bearing;  very  much  sub- 
ject to  disease.  This  is  probably  one  of  the  poorest  trees  to 
be  found  amongst  the  Japanese  plums.  Fruit  of  good  size 
and  good  quality ;  somewhat  subject  to  rot ;  very  apt  to  be 
eaten  by  birds.  We  would  entirely  discard  this  variety  as  a 
commercial  plum,  on  the  basis  of  our  experience,  and  could 
not  recommend  it  highly  for  planting  for  home  use.  This 
experience  we  are  aware  is  different  from  that  of  some  other 
plum  growers  in  New  England. 

Burbank, — Tree  vigorous,  spreading,  hardy;  comes  early 
into  bearing,  and  is  very  productive.  Fruit  medium  to  large, 
good  quality;  less  subject  to  rot  than  most  plums.  This  is  the 
most  profitable  and  productive  market  plum  on  our  grounds. 

Chahot, — Tree  upright,  vase  form;  hardy,  prolific.  Fruit 
medium  size,  round  red;  fair  quality.  This  is  an  excellent 
market  plum,  medium  to  late  in  season. 

Georgeson.  —  Tree  spreading,  rather  large  growing,  vigorous 
and  hardy;  fairly  prolific.  Fruit  large,  yellow;  good  quality. 
This  is  an  excellent  canning  plum,  and  worth  growing  in  this 
section,  although  it  does  not  sell  well  in  the  markets  on  account 
of  its  yellow  color. 

Hale, — Tree  upright,  very  vigorous  grower;  somewhat  sub- 
ject to  winter-killing;  coming  rather  late  into  bearing,  never 
bearing  abundantly.  Fruit  medium  size,  round;  excellent 
quality.  According  to  our  experience,  this  variety  is  not  worth 
planting  in  this  section. 

October  Purple,  —  Tree  vigorous,  upright,  and  very  strong 
grower;  somewhat  subject  to  winter-killing;  coming  late  into 
bearing,  but  giving  moderate  crops  after  reaching  an  age  of 
seven  or  eight  years.  Fruit  medium  size,  rather  dull  color; 
good  quality.  The  variety  does  not  seem  to  be  of  any  special 
value  in  this  section. 

Paragon. — Somewhat  like  Chabot,  but  of  no  special  value. 

Red  June. — Tree  spreading,  vase  form;  vigorous  and  rela- 
tively hardy.  The  fruit  buds  on  this  variety  are  less  hardy 
than  on  Burbank,  however,  sometimes  being  killed  while  Bur- 
bank  survives.  Trees  bear  early  and  abundantly.  The  fruit 
is  one  of  the  first  to  come  into  the  market,  and,  though  of 
second  quality,  usually  brings  a  fair  price.  This  is  proved  to 
be  a  profitable  plum  with  us. 


1905.]  PUBLIC  DOCUMENT  — No.  31.  261 

Satstima,  —  Tree  upright,  spreading,  moderate  grower ;  not 
very  hardy,  bearing  rather  sparsely.  Fruit  usually  small  with 
us ;  of  indifferent  quality.  Although  this  variety  succeeds  in 
other  localities  in  the  Connecticut  valley,  it  is  of  no  value  here. 

Hybrid  Varieties. 

Apple.  — Tree  very  vigorous,  sprawling  grower;  hardy,  com- 
ing fairly  early  into  bearing.  Fruit  medium  large,  round ;  dark 
red  with  red  flesh.  On  our  grounds  this  variety  promises  to 
take  the  place  of  Satsuma,  to  which  it  seems  to  be  superior  in 
most  respects. 

Compass  Cherry,  —  An  interesting  hybrid  curiosity,  but  of 
no  value. 

Doris  (doubtfully  placed  among  hybrids).  — Tree  spreading, 
vigorous,  hardy.     Fruit  small,  watery ;  of  no  value. 

Duke,  — Tree  medium  strong,  upright;  fruited  this  year  for 
the  first  time ;  of  doubtful  promise. 

Gold  (of  Stark  Brothers). — Tree  small,  spreading,  irregular 
in  growth ;  hardy,  bearing  early,  but  never  abundantly  on  our 
grounds.  Fruit  round  oblate,  medium  size,  yellow,  watery; 
poor  quality,  ripening  very  unevenly;  much  subject  to  rot. 
This  variety  is  of  no  value  with  us,  and  our  trees  have  been 
mostly  grafted  to  other  sorts. 

Juicy, — Tree  strong  and  hardy.  Fruit  small,  yellow;  of 
no  value. 

Wickson,  —  Tree  upright,  strong  grower;  rather  tardy  in 
coming  into  bearing,  and  never  bearing  heavy  crops;  fruit  buds 
tender,  apt  to  be  frozen.  Fruit  of  medium  size,  variable  in 
quality ;  ripening  very  irregularly.  This  variety  is  not  to  be 
recommended  here. 

Native  Varieties. 

There  are  on  the  grounds  several  niitive  varieties,  mostly 
Americanas,  Hortulanas  and  Chickasaws.  Some  of  these  do 
fairly  well,  but  none  of  them  have  conspicuous  merit  as  grown 
in  this  section. 

Marketing  Plums. 

The  very  excellent  crop  of  1904  gave  us  an  opportunity 
to  study  the  manner  in  which  plums  can  be  sent  to  market. 
For  the  most  part  the  crop  from  the  department  of  horti- 
culture of  the  Massachusetts  Agricultural  College  was  mar- 
keted in  three-pound  baskets,  such  as  are  used  for  grapes  ; 
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when  these  were  shipped  by  freight  or  express,  they  were 
packed  in  crates  holding  approximately  one  bushel.  This 
style  of  package  proved  generally  satisfis^tory ;  it  furnishes 
about  the  quantity  of  fruit  desired  by  most  purchasers. 

In  making  local  sales,  especially  of  plums  for  canning  pur- 
poses, a  larger  package  was  usually  more  satisfactory.  The 
so-called  Jersey  peach  basket^  holding  sixteen  quarts  (one- 
half  bushel),  is  the  cheapest  and  most  convenient. 

In  some  cases,  where  fancy  plums  are  designed  for  the 
fruit  stand  trade,  they  may  be  put  up  in  quart  baskets,  such 
as  are  used  for  strawberries.     We  find  these  also  satis&ctory. 

This  whole  matter  may  be  summarized  by  saying  that 
most  markets  are  not  fastidious  with  respect  to  the  form  of 
package  used  for  plums.  Any  small,  neat  basket  or  box 
will  answer,  if  the  fruit  is  of  good  quality  and  well  packed. 

Experiments  in  Pruning  Peach  Trees. 

The  department  of  horticulture  has  under  >vay  a  series  of 
experiments  and  special  studies  in  pruning  fruit  trees.  Re- 
ports on  various  phases  of  this  work  will  be  made  from  tune 
to  time  as  results  are  reached.  At  the  present  time  we  are 
able  to  make  a  report  of  progress  in  the  experiments  in 
pruning  peach  trees. 

1.     The  Remits  of  No  Pruning. 

One  row  of  trees  in  the  principal  peach  orchard  has  been 
left  entirely  without  pruning  from  the  first.  This  row  runs 
crosswise  of  the  variety  rows,  and  therefore  contains  trees 
of  all  the  varieties  in  the  orchard,  as  follows:  Oldmixon, 
Triumph,  Mountain  Rose,  Elberta,  Early  Crawford,  Late 
Crawford,  Crosby.     The  trees  are  nine  years  old. 

These  trees,  left  unpruned  for  nine  years,  are  plainly  dif- 
ferent from  adjacent  trees  of  the  same  varieties  which  have 
been  pruned.  Surprising  as  it  may  appear  on  first  state- 
ment, they  are  more  open-headed.  They'  have  generally 
assumed  a  vase  form.  The  interior  wood  has  died  out,  leav- 
ing the  centres  open,  and  at  the  same  time  leaving  the  lower 
part  of  the  main  branches  bare.  Tl)e  fruiting  wood  is 
sparse,  weak  and  high  up  in  the  trees.     The  trees  are  very 


0  A 

OO 

DA 

▼  ▼ 

O  A 

,o 

O  A 

A  o 

1905.]  PUBLIC  DOCUMENT  — No.  31.  263 

much  less  thrifty  and  vigorous  than  the  pruned  trees  of  the 
same  varieties.  This  lack  of  vigor  is  so  marked  that  some 
of  the  weak  trees  succumbed  more  or  less  completely  to  the 
severe  freezing  of  last  winter. 

The  trees  next  the  unpruned  specimens  have  been  headed 
back  two  or  three  times.     They  were  all  headed  back  mod- 
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Map  of  Expebimental  Obchabd.  — A  shows  apple  trees  40  feet  apart;  the  circles 
show  peach  trees  unpraned ;  the  half -circles  show  those  slightly  headed  back ;  the 
squares  Indicate  trees  severely  headed  In ;  the  triangles  show  trees  cut  back  to  stubs ; 
the  blackened  figures  represent  trees  which  died  In  1904. 

erately  in  the  spring  of  1902  and  again  in  the  spring  of  1903, 
and  some  of  them  were  headed  back  again  in  the  spring  of 
1904.     The  trees  so  treated  are  thick-topped,  with  a  good 
deal  of  weak,  sappy  growth  on  the  inside, — a  condition, 
which  is  manifestly  objectionable.     On  the  other  hand,  the 
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annual  growth  has  been  much  more  vigorous,  and  the  health 
of  the  trees  has  been  much  better.  More  and  stronger  fruit 
buds  have  been  formed,  but  unfortunately  the  successive 
freezes  of  the  last  two  winters  have  killed  the  buds,  and  made 
a  comparison  of  fruit  crops  impossible.  The  main  branches 
of  the  headed-back  trees  are  shorter  and  stronger  than  those 
of  the  unpruned  trees,  and  are  obviously  better  able  to  sup- 
port a  large  crop  of  fruit. 

This  experiment,  which  was  begun  by  Prof.  S.  T.  May- 
nard,  and  which  has  been  continued  through  several  years, 
has  shown  conclusively  that  the  best  form  of  peach  tree  can- 
not be  secured  and  maintained  without  pruning. 

2.     The  Effect  of  Heading  Back. 

Each  spring,  in  the  years  1902,  1903  and  1904,  a  number 
of  trees  in  the  college  peach  orchards  were  headed  back. 
This  shortening-in  of  the  branches  varied  in  amount :  some- 
times only  one-third  of  the  previous  year's  growth  was  cut 
away,  sometimes  one-half  the  year's  growth  was  taken  off, 
sometimes  two-thirds  was  removed  ;  in  a  few  cases  the  trees 
were  pruned  clear  back  into  two  or  three  year  old  wood  ;  in 
the  majority  of  cases  the  heading-in  amounted  to  about  two- 
thirds  of  the  previous  year's  growth.  The  cutting  back  in 
1903  and  in  1904  was  more  severe  than  it  would  have  been 
had  not  the  prospective  fruit  crop  been  wiped  out  by 
freezing. 

In  nearly  all  cases  it  was  possible  to  compare  trees  thus 
headed  in  with  other  trees  of  the  same  varieties  not  so  treated. 
The  results  were  uniform  and  unequivocal.  The  trees 
headed  back  always  made  a  more  healthy  and  vigorous  an- 
nual growth  than  the  trees  not  so  treated.  In  many  cases 
the  difference  was  remarkable,  the  growth  of  the  pruned  trees 
being  from  two  to  ten  times  as  much  as  the  unpruned  trees. 
More  and  larger  fruit  buds  formed  on  the  pruned  trees,  and 
the  shorter,  stockier  branches  seemed  better  prepared  to  sup- 
port a  possible  fruit  crop.  The  foliage  on  the  pruned  trees 
was  notably  larger,  more  abundant  and  darker  green.  There 
was  some  tendency  to  the  formation  of  weak  shoots  on  the 
shaded  interior  branches. 
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The  conclusion  which  we  have  r(\achod  from  this  experi- 
ment, continued  through  three  years,  i.s  that  the  heading 
back  of  peach  trees  in  early  spring  is  good  practice,  and  in 
all  cases  advisable.  In  this  pruning  from  one-third  to  two- 
thirds  of  the  wood  of  the  previous  year  should  be  removed. 
In  determining  the  exact  amount  to  be  cut  away,  the  judg- 
ment of  the  fruit  grower  will  be  influenced  largely  by  the 
number  of  living  fruit  buds  in  the  one-year-old  wood.  If 
there  is  a  cro{)  in  prospect,  he  will  leave  enough  fruit  buds 
to  set  the  desired  quantity  of  fruit.  In  years  when,  jBrom 
one  cause  or  another,  there  are  no  living  fruit  buds,  he  will 
take  advantage  of  the  circumstances  to  cut  back  with  com- 
parative severity.  Only  in  extraordinary  instances,  how- 
ever, will  he  remove  all  the  previous  year's  wood,  cutting 
back  into  two  or  three  year  old  branches. 

3,     Summer  Pruninfj, 

It  has  been  noted  above  that  trees  which  were  headed  back 
in  the  early  spring  pruning  showed  a  tendency  toward  the 
formation  of  many  weak  and  useless  shoots  on  the  interior 
of  the  head.  Experiments  in  sunmier  pruning  were  begun 
with  a  view  to  the  correction  of  this  tendency,  and  also  with 
a  view  to  stopping  the  really  inordinate  extension  of  the 
main  annual  shoots  of  the  current  3'ear.  The  two  problems, 
however,  were  met  in  different  ways. 

The  formation  of  weak  sprouts  on  the  interior  of  the  tree 
is  due  chiefly  to  the  exclusion  of  light.  The  external  foliage 
of  the  tree  top  becomes  so  dense  that  the  interior  is  shut  oft' 
from  the  light  and  from  much  of  the  air.  To  improve  the 
situation  in  this  respect  we  have  gone  through  the  orchard 
once  or  twice  between  the  middle  of  June  and  the  middle 
of  July,  removing  a  considerable  quantity  of  the  new  leafy 
shoots  on  the  outside  of  the  tree.  A  (juantity  of  the  out- 
side shoots  and  foliage  was  thus  removed  sufficient  to  admit 
a  reasonable  amount  of  light  to  the  inside  of  the  tree  top. 
The  work  was  done  with  a  pair  of  hand  pruning  shears,  or, 
when  the  branches  were  soft,  they  were  simply  torn  out 
with  the  bare  hands.  The  latter  method  is  preferable,  be- 
cause more  expeditious. 
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In  no  case  were  the  results  of  this  treatment  convincing. 
The  formation  of  strong  shoots  with  fruit  buds  on  the  in- 
terior bi*anches  was  never  visibly  promoted.  The  outside 
branches  which  were  allowed  to  remain  seemed  to  profit 
somewhat  by  the  removal  of  their  crowding  neighbors,  and 
this  was  apparently  the  chief  benefit  derived  from  the  work. 
On  the  whole,  it  does  not  seem  to  us  that  this  practice  is  to 
be  gi-eatl y  reconuhended. 

To  correct  the  over-growth  of  outside  branches,  the  plan 
was  tried  of  cutting  back  the  young  growth.  The  tips  were 
pinched  or  the  shoots  were  pruned  with  hand  pruning  shears. 
Sometimes  a  foot  or  so  of  new  growth  was  removed.  The 
pruning  was  done  at  various  seasons,  usually  some  time  in 
July. 

In  all  cases  this  treatment  was  unsatisfactory.  The  stop- 
ping of  the  growing  shoots  is  often  —  almost  as  a  rule  — 
followed  by  the  pushing  of  side  buds,  and  the  shoots  thus 
fonned  arc  nearly  always  too  weak  to  set  fruit  buds,  yet  in 
putting  out  they  ruin  what  might  otherwise  become  strong, 
jsound  fruit  buds. 

4.     Planing  to  renew  Frozen  Trees. 

As  the  spring  of  1903  drew  on,  it  was  plain  that  more 
or  less  injury  had  been  suffered  by  the  trees  in  our  peach 
orchards.  In  the  spring  of  1904  the  damage  was  still  more 
obvious  and  widespread.  In  both  years  some  experiments 
were  made  to  learn  the  best  manner  of  handling  a  winter- 
injured  tree. 

The  damage  in  the  spring  of  1903  proved  to  be  small, 
and  measures  designed  to  have  a  corrective  effect  therefore 
showed  meager  results.  All  the  trees  came  off  about  equally 
well,  no  matter  how  treated.  Some  were  lightly  headed  in, 
some  were  severely  headed  in,  while  a  few  were  cut  back 
nearly  to  the  main  trunk,  leaving  only  the  stubs  of  the  main 
branches.  In  every  case  not  otherwise  to  be  accounted  for 
the  tree  recovered  and  made  excellent  growth. 

In  the  spring  of  1904  the  trees  were  seriously  weakened 
by  freezing,  and  some  were  killed  outright,  so  as  to  be 
beyond  the  reach  of  any  remedial  treatment.  It  should  be 
said,  however,  that  the  damage  proved  to  be  less  sweeping 
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than  was  feared  at  the  time  the  year's  experiments  were  out- 
lined. It  was  decided  to  lay  off  the  orchard  where  this 
experiment  was  to  be  made  into  four  blocks,  to  be  given 
different  kinds  of  treatment,  as  follows  :  ( 1 )  the  &st  block 
was  to  be  left  entirely  without  pruning ;  (2)  the  second 
block  was  to  be  pruned  in  midsummer,  after  the  trees  had 
staji;ed  ;  (3)  the  third  block  was  to  be  cut  back,  from  two- 
thirds  to  three-fourths  of  the  previous  year's  growth  being 
removed  ;  (4)  the  fourth  block  was  to  be  headed  back  near 
to  the  trunks,  only  the  stubs  of  the  main  branches  being  left. 
A  certain  percentage  of  these  trees  died  during  the  year 
of  1904.  The  general  result  can  be  seen  in  the  following 
table :  — 

SlcUistical  Summary, 


Total 
Number 
pruned. 


Living, 
A  Qtuinn 
of  1904. 


Dead, 
Autumn 
of  1904. 


Per  Cent. 
Living. 


Trees  unpruned, 
Moderately  cut  back, 
Severely  cut  back,    . 
"  Dehorned," 


121 

113 

8    1 

48 

^'\<i 

vj  ; 

68 

65 

IS 

46 

24 

22 

98 
99 
81 
52 


It  will  be  seen  that  the  trees  cut  back  to  the  trunks  ('*  de- 
horned'*) suffered  the  worst;  those  severely  cut  back  lost 
a  larger  pei-centage  than  those  unpruned.  A  careful  exam- 
ination of  the  orchard  itself  makes  it  seem  that  the  difference 
between  blocks  2  and  3  in  this  respect  is  considerably  ex- 
aggerated by  the  statistics.  Some  of  the  deaths  in  block 
3  were  apparently  due  to  other  causes,  and  should  not  be 
charged  up  against  the  pruning.  Moreover,  the  growth 
made  by  the  headed-in  trees  which  lived  was  decidedly  bet- 
ter than  that  made  by  the  unpruned  trees.  The  judgment 
of  all  those  who  saw  the  orchard  and  examined  it  carefully 
during  the  latter  part  of  the  summer  of  1904  was  that  the 
trees  moderately  cut  bat'k  showed  the  best  growth  and  were 
in  the  best  condition. 

It  at  least  seems  clear  that  the  trees  seriously  weakened 
bv  freezing  should  not  be  cut  back  close  to  the  main 
trunks. 
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Geowing  Chrysanthemums  for  a  Retail  Trade. 

Br  Francis  Caknino. 

The  work  in  the  college  greenhouses  has  to  a  certain  ex- 
tent been  carried  along  on  the  lines  and  in  many  respects 
similar  to  that  of  a  country  florist's  establishment,  having  a 
local  trade.  The  many  problems  which  present  themselves 
under  such  conditions  have  been  the  subject  of  considerable 
experiment. 

A  florist*s  establishment  in  a  country  town  is  managed  on 
a  very  different  basis  from  that  which  obtains  in  growing 
cut  flowers  for  the  wholesale  market,  where  two  or  three 
varieties  of  flowers  are  grown  in  quantity. 

To  meet  the  demands  of  a  local  trade  requires  the  handling 
of  a  large  variety  of  cut  flowers  and  plants,  not  necessarily 
large  in  quantity,  yet  suflicient  to  meet  the  demand  when 
any  particular  variety  is  in  season. 

One  of  the  principal  crops  a  florist  grows  under  such  con- 
ditions is  the  chrysanthenmm,  and  it  necessarily  follows  that 
he  must  be  familiar  with  the  earliest  and  latest  flowering 
varieties,  so  as  to  prolong  the  season  as  far  as  possible.  He 
must  also  ascertain  which  varieties  are  the  best  adapted  for 
pot  plants,  also  the  colors  which  suit  his  trade. 

The  chrysanthemum  having  a  short  season,  it  follows  that 
considerable  forethought  is  necessary  in  the  arrangement  of 
.space  devoted  to  it ;  it  frociuently  means  the  crowding  of 
some  other  crops  until  that  occupied  by  the  chrysanthemum 
becomes  available.  To  the  uninitiated  the  transformation  at 
the  close  of  the  chrysanthemum  season,  from  beds  filled  with 
blooming  plants  to  those  occupied  with  other  material,  seems 
remarkable  ;  yet  the  florist  has  long  prearranged  this  matter 
in  his  mind.  At  this  stage  the  saving  of  the  necessary  stock 
plants  is  done.  In  this  connection  a  weeding  out  of  unde- 
sirable varieties,  or  varieties  that  do  not  reach  the  standard 
in  the  grower's  judgment,  is  accomplished.  Various  methods 
of  saving  the  stock  plants  are  practised  ;  but  we  have  found 
the  use  of  boxes  five  or  six  inches  in  depth,  with  provision 
for  drainage,  to  be  a  good  method.  It  is  better,  however, 
not  to  mix  several  varieties  in  one  box,  for  even  though 
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placed  separately,  the  creeping  stems  will  invade  each  other's 
territory,  and  result  in  mixing  the  varieties  when  the  cut- 
tings are  taken.  The  boxes  should  be  afforded  a  reasonably 
good  place  in  a  cool  greenhouse,  where  the  sun  may  reach 
them,  so  they  do  not  have  a  soft,  spindly  growth,  a  condi- 
tion exceedinfflv  detrimental  to  future  success. 

Propagating  commences  in  February,  or  much  earlier 
when  any  special  variety  is  to  be  considerably  increased. 
After  two  batches  of  cuttings  have  been  rooted,  the  boxes 
containing  the  stock  plants  may  be  thrown  away,  depending 
upon  the  newly  propagated  plants  for  future  cuttings.  From 
the  earlier-rooted  cuttings  the  varieties  suitable  for  pot  plants 
are  selected,  and  are  potted  on  as  their  needs  demand.  For 
the  general  stock  for  benching,  or,  in  other  words,  for  the 
cut  flowers,  the  best  time  to  propagate  is  from  April  15  to 
May  1 ;  thus  suitable  provision  is  made  to  have  strong  plants 
in  two  and  one-half  or  three  inch  pots  by  the  time  the  season 
arrives  for  planting.  No  specific  date  in  this  connection  is 
observed,  some  florists  commencing  to  plant  in  May  and 
othei*s  late  in  July ;  but  when  the  propagating  has  taken 
place  at  the  previously  mentioned  date,  the  plants  will  be  in 
good  condition  from  the  15th  to  the  end  of  June. 

The  question  as  to  the  advantages  of  solid  beds  or  benches 
is  of  some  interest.  Our  experience  has  been  in  favor  of 
solid  beds.  We  are,  however,  favored  with  a  soil  of  a  por- 
ous character,  and  gravelly  subsoil,  which  for  solid  beds 
insures  a  good  drainage,  —  a  necessity  for  this  crop.  Wher- 
ever one  may  secure  similar  conditions,  it  would  seem  ad- 
visable to  adopt  this  method,  and  thus  avoid  the  expense  of 
building  benches  and  keeping  them  in  repair. 

The  young  plants  are  planted  in  rows  eight  inches  ajmrt 
each  way,  allowing  two  or  three  shoots  to  form,  and  thus 
secure  the  same  number  of  blooms  from  each  plant. 

The  soil  used  for  benches  and  pot  plants  is  a  good,  turfy 
loam,  and  is  composted  the  previous  fell  or  in  the  early  spring 
of  the  same  year.  To  three  parts  of  soil  is  added  one  part 
of  well-rotted  manure,  with  bone  meal  to  the  amount  of  one 
quart  to  the  barrowful  of  compost.  To  avoid  fungous  dis- 
eases, keeping  the  plants  in  good  health  by  careful  culture 
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is  the  best  preventative.  For  disposing  of  the  ever-present 
aphis,  or  black  fly,  fumigation  with  tobacco  has  proved  the 
surest  and  cheapest  remedy.  Throughout  the  year  chrys- 
anthemums should  be  subjected  to  a  weekly  fumigation,  the 
prevention  of  insects  being  especially  desirable  in  their  suc- 
cessful management. 

About  forty  varieties  of  chrysanthemums  are  grown  in  the 
college  greenhouses,  many  of  them  represented  by  a  few 
plants  only,  to  ascertain  their  merits  for  such  a  trade  as  ours. 
This  method  of  becoming  acquainted  with  newer  varieties 
should  be  adopted  by  all  progressive  florists.  The  fisust  re- 
mains, however,  that  many  older  varieties  have  not  yet  been 
superseded.  Not  infrequently  the  size  of  bloom  has  been 
the  princi{)al  point  in  favor  of  the  newer  introductions, 
sacrificing  in  some  instances  their  purity  of  color. 

The  following  varieties  have  proved  themselves  well 
adapted  for  a  local  trade,  being  easily  grown  and  naturally 
vigorous.  In  their  order  of  flowering  they  are  :  white, — 
Pojly  Rose,  Ivory,  Alice  Byron,  Queen,  Timothy  Eaton, 
W.  H.  Chad  wick.  Merry  Christmas;  pink,  —  Glory  of  the 
Pacific,  Pink  Ivory,  George  Carpenter,  Mrs.  Perrin,  Mrs. 
C.  F.  Berwind,  Mrs.  S.  T.  Murdock,  Maud  Dean  ;  yellow, — 
Sinclair,  Robert  Halliday,  Colonel  Appleton,  Major  Bon- 
afibn,  W.  H.  Lincoln,  W.  H.  Reiman  ;  bronze,  —  Brutus, 
Sunrise,  Petaluma  ;  red,  —  Gettysburg,  Malcome  Lamond, 
Cullingfordii.  The  varieties  that  do  well  as  pot  plants  are  : 
Ivory,  Alice  Byron,  Pink  Ivory,  Mrs.  Perrin,  Mrs.  S.  T. 
Murdock,  Mrs.  C.  F.  Berwind,  Sinclair,  Major  Bonaffon, 
W.  II.  Lincoln,  Brutus,  Sunrise,  Cullingfordii. 

The  singles  and  pompons  should  not  be  overlooked.  They 
may  be  grown  in  pots  with  very  little  disbudding.  They 
have  a  wide  range  of  colors,  and  make  salable  pot  plants ; 
the  white  ones  aflford  good  material  for  designs,  etc.  Among 
the  l)est  may  be  mentioned  Snowdrop,  President,  Julia 
Lagravere,  Queen  of  England,  Mizpah,  Buttercup. 

A  great  aid  in  Uie  matter  of  testing  the  qualifications  of 
varieties  is  the  use  of  the  '*  scale  for  judging"  adopted  by 
the  Chrysanthemum  Society  of  America.  In  scaling  a  va- 
riety a  searching  investigation  is  made,  and  many  defects  are 
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apparent  not  ordinarily  observed.  In  the  work  of  the  class 
in  floriculture  in  the  Massachusetts  Agricultural  College 
special  emphasis  has  been  placed  upon  judging  chrysanthe- 
mums. Some  practice  will  soon  develop  a  rapid  and  correct 
estimate  of  the  merits  of  varieties,  and  should  prove  valuable 


to  the  average  florist. 

The  commercial  scale 

is  as  follows  :  — 

Color,         .... 

20 

Substance 

15 

Form,          .         .         . 

15 

Size,  

10 

Fullness 

10 

Stem,          .... 

15 

Total,  .         .        .         . 

100 

Foliage,       .... 

15 

The  score  upon  a  number  of  varieties  follows :  — 

Major  Bonaffon. 

The  Queen. 

Color,          .... 

18 

Color 

15 

Form,          .... 

12 

Form,          .         .         .         . 

10 

Fullness,     .         .         .         , 

10 

Fullness,     .         .         .         . 

6 

Stem,           .... 

15 

Stem,           .         .         .         . 

15 

Foliage,      .... 

15 

Foliage,      .         .         .         . 

10 

Substance,  .... 

12 

Substance,  .         .         .         . 

8 

Size 

10 

Size,  .         .         .         .         . 

10 

Total,  . 

92 

Total 

74 

Blctck  Hawk. 

Colonel  Appleton. 

Color, 

20 

Color,          .         .        .         . 

20 

Fonu, 

7 

Form,          .         .         .         , 

12 

Fullness,     . 

10 

Fullness,     . 

8 

Stem, 

7 

Stem, 

.       13 

Foliage, 

.       12 

Foliage, 

10 

Substance,  . 

8 

Substance,  . 

12 

Size,  .... 

8 

Size,  .... 

10 

Total,  . 

.       72 

Total,  . 

.       85 

aOTklA 

varieties  by  the  Chrysanthemum  Society  of  America.     Our 
conditions  may  be  accountable  for  the  variation. 

Some  varieties  present  features  especially  desirable  for  a 
retail  trade,  —  good  keeping  qualities,  oddities  in  shape  or 
color,  etc.  Those  presenting  desirable  features,  from  two 
or  three  years'  tests,  follow  :  — 
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Baer^  Mrs.  G,  F.  —  Known  as  Yellow  Jerome  Jones,  and 
presents  many  of  the  fine  characteristics  of  this  fine  variety. 

Berwindy  Mrs,  C.  F, — Dark  pink,  with  silvery  reverse; 
good  keeper;  a  desirable  kind. 

Black  Hawk,  —  Dark  crimson;  one  of  the  handsomest  of  this 
color,  and  should  be  grown  where  there  is  any  demand  for  this 
color. 

Brutus.  —  Orange  red ;  very  dwarf  in  character ;  makes  good 
pot  plant  and  cut  flowers;  a  desirable  color,  and  satisfactory. 

Byron,  Miss  Alice.  —  One  of  the  best  whites;  makes  a  fine 
pot  plant,  and  good  for  cut  flowers. 

Carpenter^  George.  —  Medium  early,  dark  pink  flower;  there 
is  a  demand  for  this  variety  when  well  grown. 

ChildSj  G.  H.  —  One  of  the  best  dark  reds  for  cut  flowers. 

Dean,  Maud.  —  One  of  the  best  pinks;  large  flower,  good 
shape;  fine  for  Thanksgiving  trade. 

Golden  Trophy.  —  A  desirable  kind  for  pot  plants. 

Idavan. — Fine  solid  pink  flower,  shading  to  cream;  a  few 
are  desirable. 

Intensify.  —  Red ;  a  good  pot  plant. 

Jones,  Mrs.  Jerome.  —  One  of  the  best  whites. 

Liberty.  —  A  good  late  yellow;  grown  cool,  will  last  till 
Christmas. 

Merry  Christmas.  — A  correspondingly  late  white  variety. 

Millbrook.  —  An  odd  salmon  pink ;  a  few  pot  plants  may  be 
serviceable. 

Murdoch,  Mrs.  S.  T.  — A  desirable  kind  for  cut  flowers  and 
plants;  shell  pink  in  color. 

Mutual  Frielid.  — A  good  white  variety. 

Petaluma.  —  An  odd  quilled-petalled  variety ;  bronze  or  brown 
in  color;  good  keeper. 

Philadelphia. — Lemon  yellow;  globular  flower;  good  for 
fancy  trade. 

Pitcher,  Miss  Georgiana.  —  A  good  old  robust  yellow  variety, 
easily  grown. 

Reiman,  W.  II. — Yellow  globular;  late,  good  for  Thanks- 
giving and  later. 

Rose,  Polly.  —  An  indispensable  early  variety. 

Sunderbruch,  H.  L. — An  early  yellow;  fine  large  flowers; 

good  for  pots. 

* 

Many  other  prominent  varieties  are  being  tested,  a  second 
year  being  desirable,  to  determine  their  value. 
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REPORT. 


Any  one  looking  over  the  work  of  the  Dairy  Bureau  for 
the  past  few  years  can  but  notice  the  different  conditions 
which  it  has  been  called  upon  to  meet,  particularly  along  the 
line  of  police  duties.  In  its  early  history  the  larger  part  of 
the  work  was  in  the  prosecution  of  oleomargarine  dealers. 
Later,  renovated  butter  came  to  the  front ;  this  was  followed 
by  a  curtailment  in  the  oleomargarine  trade.  Last  year  vio- 
lations of  the  renovated  butter  law  reached  a  climax,  and 
when  it  was  found  that  the  law  was  being  enforced  the  dealers 
became  more  law-abiding,  until  to-day  we  have  a  healthier 
condition  of  law  observance  on  the  part  of  both  oleomargarine 
and  renovated  butter  dealers  than  we  have  had  for  some 
years.  Another  phase  of  work  has  appeared  this  year,  as  a 
result  of  which  we  have  had  55  cases  in  court  for  the  adul- 
teration of  cream  with  formaldehyde. 

During  the  four  years  next  preceding  the  one  covered  by 
this  report  there  were  many  violations  of  law  discovered,  and 
these  seemed  to  increase  in  number,  though  varying  in  kind, 
until  last  year  the  maximum  of  cases  in  court  (289)  was 
reached.  T?he  annual  number  of  inspections  has  also  con- 
stantly increased  until  this  year,  the  State  being  covered 
more  systematically  and  thoroughly  than  ever  before ;  we 
have  found  but  168  cases  of  violation  of  law  to  enter  in 
court. 

The  matter  of  educational  work  has  been  entered  into 
more  fully  than  formerly,  with  future  promise  of  increased 
work  along  that  line ;  and  the  Bureau  has  purchased  special 
equipment  for  the  purpose  of  giving  stereopticon  lectures 
and  instruction  upon  questions  relating  to  better  production. 
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care,  handling  and  a  more  rational  consumption  of  dairy 
products. 

There  has  been  but  one  change  in  the  membership  of  the 
Bureau.  Mr.  A.  M.  Lyman,  whose  term  as  a  member  of 
the  Board  of  Agriculture  expired  in  January,  became  no 
longer  eligible,  and  was  succeeded  by  Dr.  Henry  E.  Paige. 
Mr.  C.  D.  Richardson  has  continued  as  chairman  and  Mr.  P. 
M.  Harwood  as  general  agent.  Mr.  A.  W.  Lombard  has 
been  regularly  employed  as  agent,  and  five  others  have  been 
temporarily  employed,  as  occasion  required.  Most  of  the 
chemical  work  has  been  done  by  Dr.  B.  F.  Davenport, 
although  three  other  chemists  have  been  incidentally  em- 
ployed in  some  of  the  oleomargarine  cases. 

The  general  agent  has  acted  as  judge  in  special  dairy  tests 
at  two  fairs,  Sturbridge  a^d  Palmer ;  and,  by  special  appoint- 
ment by  the  Governor,  was  sent  as  delegate  to  the  Pure 
Food  Congress  at  St.  Louis,  September  26  to  October  1, 
inclusive. 

The  work  of  the  year  has  been  as  follows  :  — 

Total  number  of  inspections, * 5,594 

Number  of  inspections  where  no  samples  were  taken,  .  4,456 
Number  of  samples  of  butter  and  oleomargarine,  nearly  all 

purchased, 887 

Number  of  samples  of  milk  and  cream, .....  270 

Cases  in  court,       .........  168 

]yieeting8  addressed  by  the  general  agent,       ....  28 

I^Ieetings  addressed  by  the  chairman  of  the  Bureau,        .         .  15 

Cases  prosecuted  dur^g  the  year,  by  months  and  courts, 
with  law  violated,  and  results,  are  as  follows :  — 


COUBT. 

Month. 

Num- 
ber. 

■ 

Law  violated. 

Con- 
▼icted. 

duuged. 

Lowell,   . 
Quincy,   . 
Cambridge, 

January, 
January, 
January, 

4 
4 
5 

Oleomargarine, 
Renovated  butter,  . 
Renovated  butter,  . 

4 

4 

0 

— 

*  Nineteen  extra  samples  were  taken  during  inspections,  therefore  this  total  is 
nineteen  less  than  the  sum  of  the  next  three  items. 
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Court. 

Month. 

Num- 
ber. 

Law  violated. 

Con- 
victed. 

2 

Dis- 
chaivcd. 

Maiden,  . 

January, 

2 

Renovated  butter,  . 

Haverhill, 

January ,     . 

2 

Renovated  butter,  . 

2 

— 

Abington, 

February,    . 

2 

Renovated  butter,  . 

— 

2 

Waltham, 

February,    . 

2 

Oleomargarine, 

2 

— 

New  Bedford, . 

February,    . 

20 

Renovated  butter,  . 

1 

20 

Xewburyport, . 

Februarv%    . 

4 

Renovated  butter,  . 

4 

— 

Attleborough, . 

March, 

2 

Renovated  butter,  . 

2 

1 

— 

Brockton, 

March, 

6 

Renovated  butter,  . 

i      6 

1 

— 

Worcester, 

March, 

4 

Renovated  butter,  . 

1 

!       4 

— 

Lowell,  . 

April, 

2 

Renovated  butter,  . 

2 

— 

Taunton, 

April, 

2 

Renovated  butter,  . 

2 

— 

Gloucester, 

Mav,  . 

2 

Renovated  butter,  . 

2 

— 

Clinton,  . 

May,  . 

1 

Oleomargarine, 

1 

— 

Lowell,  . 

Mav,  . 

1 

Oleomargarine, 

1 

— 

AVorcester, 

June,  . 

3 

Oleomargarine, 

3 

— 

Waltham, 

June,  . 

1 

Oleomargarine, 

1 

Lowell,  . 

June,  . 

2 

Oleomargarine, 

2 

- 

Boston,    . 

June,  . 

3 

Oleomargarine, 

3 

— 

Lowell,   . 

June,  . 

1 

Oleomargarine, 

1 

— 

Boston,    . 

June,  . 

8 

Milk,     . 

8 

— 

Lawrence, 

August, 

1 

Oleomargarine, 

1 

— 

Chelsea, . 

August, 

2 

Renovated  butter,  . 

2 

— 

Lawrence, 

September, . 

9 

Milk,     . 

9 

— 

Worcester, 

September, . 

2 

Oleomargarine, 

2 

— 

Cottage  City,  . 

September, . 

5 

Milk,     . 

5 

— 

New  Bedford, . 

October, 

14 

Milk,     . 

14 

— 
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COUBT. 

Month. 

Num- 
ber. 

Law  violated. 

C5on- 
Tlcted. 

1 

Fall  River, 
Attleborough, . 
New  Bedford,  . 
llymouth. 
New  Bedford,  . 
New  Bedford, . 
Worcester, 

October, 
October, 
November, . 
November,  . 
December,  . 
Decemlier,  . 
December,  . 

12 

U 

4 

7 

10 

1 

4 

Milk,     . 

Milk,     . 

Milk,     . 

Milk,     . 

Renovated  butter,  . 

Oleomargarine, 

Renovated  butter,  . 

12 

14 

4 

7 

10 

1 

4 

168 

166 

2 

The  ohargcs  in  the  several  cases  in  court  for  the  year  have 
been  as  follows  :  — 

Selling  renovated  butter  in  unmarked  packages,         ...  73 

Oleomargarine  in  imitation  of  yellow  butter,  20 

Oleomargarine  served  in  restaurants  without  notifj'ing  guests,   .  2 

^filk  adulterated, 55 

Milk  below  standard, 18 


Total, 


168 


The  following  is  a  list  of  inspections  without  samples  and 
the  number  of  samples  taken  in  the  years  1900-1904  inclu- 


sive : 


TSAS. 

Intpectiont 

without 

Samples. 

SamplM 
taken. 

1900,     . 

•                  •                  •                  ■                 • 

1,612 

826 

1901,     . 

!••■•• 

1,757 

911 

1902,     . 

3,896 

1,078 

1903,     . 

4,136 

1,395 

1904,     . 

»                                      •                                       •                                       ■                                       •                      "               • 

4,456 

1.157 

Totals,    . 

15,855 

5.367 

Averages, 

3,171 

1,073+ 
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The  following  is  a  list  of  the  number  of  cases  entered  in 
court  and  also  the  number  of  convictions  secured  in  the 
years  1900-1904  inclusive  :  — 


Yeaa. 


Total  Coaet. 


Convictlona. 


1900 

178 

144 

1901 

252 

218 

1902,     

285 

238 

1903,     

289 

272 

1904,     .         . 

168 

166 

Totals,    .... 

1,162 

1,038 

Average  convictions, 

— 

208— 

O  LEOM  ARG  ARINE . 

The  oleomargarine  situation  is  always  a  matter  of  public 
interest.  Considered  on  its  merits,  oleomargarine  is  one 
thing;  as  a  counterfeit  of  butter,  it  is  quite  another.  As 
showing  the  effect  of  the  United  States  law  of  1902,  the  fol- 
lowing figures  are  of  interest.  The  total  output  of  oleomar- 
garine in  the  United  States  for  the  year  ending  June  30, 
1902,  was  126,316,472  pounds ;  while  that  for  the  year 
ending  June  30,  1904,  was  48,071,480  pounds.  Of  this  lat- 
ter amount,  only  1,639,102  pounds  paid  the  ten-cent  tax 
as  colored  goods.  As  showing  the  combined  effect  of  the 
United  States  law  and  the  enforcement  of  the  State  laws,  the 
whole  number  of  licenses  as  per  last  year's  report  was  352  ; 
this  year  151 ,  —  a  falling  off  of  201 ;  a  shrinkage  of  76  +  per 
cent  in  the  number  of  * '  colored  "  and  of  55 —  per  cent  in  the 
number  of  *'  uncolored"  licenses. 

Notwithstanding  this  decrease,  and  the  fact  that  oleomar- 
imrine  can  be  sold  uncolored  under  certain  restrictions  in 
this  State,  there  have  been  attempts  to  violate  the  laws,  both 
State  and  national.  Three  Rhode  Island  factories  tried  this 
in  the  early  part  of  the  year.     Some  of  our  chemists  sue- 
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ceeded  in  discovering  the  presence  of  extraneous  coloration, 
and  the  Bureau  immediately  set  about  prosecuting  the  dealers 
for  selling  oleomargarine  in  imitation  of  yellow  butter.  This 
was  followed  by  the  United  States  Internal  Revenue  Depait- 
ment  taking  action,  with  the  result  that  two  of  the  fistctories 
went  out  of  business,  the  other  apparently  mending  its  ways. 
Obviously,  this  is  a  business  that  will  bear  watching  at  all 
times. 

The  number  of  persons  who  paid  a  United  States  tax  the 
past  three  years  is  shown  by  the  following  table  :  — 


Ybars  bndino  Jumb  80. 

Wholeule. 

ReUii. 

1903  (colored), 

1 

24 

1903  (uncolored) 

7 

314 

1904  (colored), 

— 

17 

1904  (uncolored), 

9 

32t» 

Current  year  (colored) ..... 

— 

4 

Current  year  (uncolored) 

9 

138 

Renovated  Butter. 

Undoubtedly  butter  will  and  should  be  renovated,  as  loujir 
as  an  inferior  article,  whether  improperly  made  or  improp- 
erly kept,  exists.  The  business  has  grown,  until,  accordinir 
to  Secretary  Wilson's  report,  54,000,000  pounds  was  the 
product  of  the  year  ending  June  30,  1904.  Much  of  this  is 
sold  in  such  form  that  there  can  be  no  mistaking  what  it  is  ; 
sometimes,  however,  it  is  sold  for  butter,  put  up  in  plain, 
unmarked  wrappers.  This  latter  method  the  law  expressly 
forbids,  and  our  prosecutions  have  been  where  such  prac- 
tices occur ;  and  never,  during  the  last  two  years,  have  we 
put  a  case  in  court  where  there  were  not  two  or  more  viola- 
tions of  the  law,  tending  to  show  that  it  was  the  actual 
practice  of  the  offender  and  not  an  accident. 
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Educational. 

As  has  already  been  intimated,  the  Bureau  is  doing  what 
it  can  to  educate  towards  the  production  of  clean  milk,  to 
better  methods  of  handling,  and  to  a  better  care  of  milk 
and  its  products  in  the  hands  of  the  purchaser.  We  have 
endeavored  to  lose  no  opportunity  to  enforce  this  idea  upon 
the  public.  We  believe  there  is  improvement  year  by  year, 
but  recognize  that  there  is  room  for  more. 

The  producer  naturally  thinks  that,  if  he  could  get  a 
better  price  for  his  milk  product,  he  could  then  aflfbrd  to 
take  more  pains  with  it,  which  is  undoubtedly  true ;  and  the 
consumer  owes  it  to  himself,  to  his  family  and  to  the  wel- 
fare of  everybody,  not  to  so  much  question  the  price  of 
milk  and  cream,  within  certain  limits,  as  to  insist  upon  its 
quality  and  condition.  No  one  ought  to  expect  milk  con- 
taining 5  per  cent  fat  for  the  same  price  as  that  containing 
3.7  per  cent  fat.  The  producer  ought  to  be  able  to  sell  his 
milk  on  its  merits,  just  the  same  as  the  dry  goods  merchant 
does  his  cloth ;  and  this  should  apply  to  freedom  from 
deleterious  bacteria,  as  well  as  to  fat  content.  It  seems  as 
though  an  adjustment  of  prices  along  this  line  would  assure 
to  the  consumer  clean  milk,  and  give  the  producer  encourage- 
ment to  produce  better  goods,  and  also  a  fair  remuneration 
for  his  labor. 

At  the  same  time,  it  should  be  recognized  that  there  is 
more  than  one  way  to  increase  income  ;  and  that  clean  milk, 
clean  cream  and  first-class  butter  or  cheese  will  increase 
consumption,  and  thereby  enlarge  the  market  for  these  most 
desirable  articles  of  food.  Many  a  business  man  has  suc- 
ceeded by  increasing  his  production  to  a  paying  point 
wthout  increasing  the  price. 

Habits  of  cleanliness  are  not  so  expensive  as  they  are 
hard  to  form ;  but,  when  once  formed,  it  is  believed  that 
they  pay  for  themselves  in  one's  increased  standing,  repu- 
tation, improved  physical  health,  mental  power  and  moral 
worth ;  all  of  which  contribute  not  only  to  happiness,  but 
increase  earning  power  as  well. 

Much  of  the  cream  brought  into  our  market  to-day  comes 
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from  without  the  State.  Most  of  this  is  pasteurized  cream. 
In  a  smaller  way  a  still  better  product  is  produced  under 
superior  sanitary  conditions,  such,  in  fact,  that  the  cream 
keeps  readily  ten  or  more  days,  and  with  no  other  treatment 
than  to  keep  it  suflSciently  cool  and  tightly  sealed.  Some 
dealers  warrant  such  cream  to  keep  sweet  two  weeks,  if  held 
at  or  below  50°  Fahrenheit.  The  use  of  glass  or  paper 
bottles,  in  sizes  suited  to  the  wants  of  the  customer,  in  hand- 
ling milk  or  cream,  is  of  great  advantage :  first,  because 
standard  milk  thus  put  up  must  still  analyze  to  law  require- 
ments ;  second,  because  of  convenience  in  handling ;  third, 
milk  or  cream  put  up  in  such  bottles  need  not  be  opened 
until  ready  for  use ;  and  the  consumer  who  wants  the  best  of 
milk  will  never  unseal  a  can  or  bottle  until  it  is  wanted,  and 
will  not  allow  unsealed  bottles  of  milk  or  cream  to  stand  in 
or  out  of  a  refrigerator  for  any  considerable  length  of  time. 

It  should  not  be  overlooked  that  we  are  only  a  little  more 
than  twenty-four  hours  distant  from  the  great  milk-pro- 
ducing centre  of  our  country,  where  the  cost  of  production 
is  much  less  than  here ;  and  that  the  day  has  now  arrived 
when  sanitarily  produced  cream  can  be  shipped  long  dis- 
tances, and  in  such  condition  that  it  will  keep  sweet  a  week 
or  more  after  arrival,  if  properly  cared  for.  Our  local 
cream,  however,  prepared  under  like  conditions,  is  good  for 
some  hours  or  days  longer,  and  our  cost  of  transportation 
less.  Massachusetts  to-day  does  not  send  beyond  New 
England,  except  for  pasteurized  cream,  some  6,000  to  8,000 
gallons  of  which  are  brought  from  Iowa ;  but  she  does  send 
thousands  of  dollars  to  neighboring  States  for  cream  which 
keeps  well,  for  the  reasons  above  given,  and  which,  much  of 
it,  could  be  profitably  produced  within  our  own  borders.  It 
seems  as  if  Massachusetts  producers  could  get  a  large  share 
of  this  trade,  if  they  pushed  for  it. 

The  chairman  of  the  Bureau  has  delivered  fifteen  and  the  gen- 
eral agent  twenty-eight  lectures,  bearing  upon  dairy  topics 
during  the  year. 

Butter. 

There  has  been,  according  to  the  best  reports  available,  a 
large  increase  in  the  annual  production  of  butter  in  this 
country,  —  probably  ten  per  cent  and  possibly  more  in  the 
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last  two  years.  Ten  per  cent  of  the  product  of  June  30, 
1J)02,  to  June  30,  1903,  which  was  estimated  at  1,500,- 
000,000  pounds,  would  amount  to  150,000,000  pounds; 
the  falling  off  of  the  oleomargarine  product  of  78,000,000 
pounds,  which  it  took  an  equal  amount  of  butter  to  replace, 
would  leave  a  net  increase  of  72,000,000  pounds  of  butter 
for  the  year  1903-1904  to  depress  the  market.  Then,  too, 
the  54,000,000  pounds  of  renovated  butter,  elsewhere  re- 
ferred to,  comes  much  nearer  competition  with  creamery 
butter  than  would  that  which  was  renovated.  This  accounts 
to  a  considerable  extent  for  the  ruling  low  price,  and  argues 
that  the  farmer  has  not  only  had  a  larger  market  for  his 
butter,  but  the  consumer  has  not  been  obliged  to  pay  an 
extra  price  for  it. 

The  following  table  shows  the  extreme  quotation  for  the 
best  fresh  creamery  butter  in  a  strictly  wholesale  way  in 
the  Boston  market  for  the  last  eight  years  :  — 


1904. 

190t. 

10OS. 

1901. 

1900. 

1899. 

189S. 

1S97. 

Genu. 

Cents. 

Cents. 

Cents. 

Cents. 

Cento. 

Cento. 

Cento. 

January, 

B                              m 

22.7 

28.0 

25.0 

25.0 

29.5 

21.0 

22.5 

22.0 

February,     . 

24.6 

27.0 

28.5 

25.0 

26.0 

24.0 

21.5 

22.0 

Mareli, 

24.1 

27.0 

29.0 

23.0 

27.0 

22.5 

22.0 

23.0 

April, . 

21.6 

27.5 

32.0 

22.0 

21.0 

21.0 

22.5 

22.0 

May,    . 

19.9 

22.5 

25.0 

19.5 

20.5 

19.0 

18.0 

18.0 

June,  . 

18.4 

22.75 

23.5 

20.0 

20.5 

19.0 

17.5 

16.0 

July,    . 

18.3 

20.5 

22.5 

20.0 

20.5 

19.0 

18.5 

16.5 

August, 

19.1 

20.0 

21.5 

21.0 

22.5 

21.5 

19.5 

19.0 

September,  . 

20.8 

22.0 

23.5 

22.0 

22.5 

23.5 

21.0 

22.0 

October, 

21.5 

22.5 

24.5 

21.5 

22.0 

24.0 

21.5 

22.5 

Koveraber,  . 

24.1 

23.5 

27.0 

24.0 

25.0 

26.5 

21.0 

22.0 

December,    . 

•s,       . 

25.7 

24.5 

28.5 

24.5 

25.5 

28.0 

21.0 

23.0 

Average 

21.73 

26.23 

25.0 

22.3 

23.5 

22.4 

20.5 

20.6 
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The  Chamber  of  Commerce's  figures  regarding  the  butter 
business  in  Boston  for  1903  and  1904  are  as  follows :  — 


Pounds. 

IBQZ. 

Founds. 

On  hand  January  1 , 

Keceipts  for  the  year,          .... 

7,567,360 
55,435,207 

6,248,920 
54,347,056 

Total  supply, 
Exports,  deduct, 

63,002,564 
1,373,815 

60,596,976 
842,692 

Net  supply, 

Stock  on  hand  December  81,  deduct,   . 

61,628,749 
5.612.592 

59,753,284 
7,567,360 

Consumption, 

56,016,157 

52,185,924 

Milk. 

The  wholesale  price  of  milk  in  Boston  the  past  year  has 
been  the  same  as  in  1903,  and  with  but  few  exceptions  the 
retail  price  the  same.  K  the  condition  of  milk  as  it  leaves 
the  farm  or  arrives  in  the  market  is  on  the  whole  improving 
year  by  year,  it  is  largely  attributable  to  the  agitation  of 
the  clean  milk  question  by  those  especially  interested. 

As  to  violations  of  the  milk  laws,  this  depailment  has 
been  called  upon  to  do  more  work  than  usual.  In  conjunc- 
tion with  Dr.  Harrington  8  cases  were  brought  in  Boston, 
and  with  Milk  Inspector  Scanlon  of  Lawrence  9  cases  in  that 
city ;  55  cases  for  formaldehyde  in  cream  w^ere  brought  in 
Cottage  City,  Now  Bedford,  Fall  River,  Attleborough  and 
Plymouth. 

The  following  tables  show  the  wholesale  prices  of  milk  sent 
to  the  Boston  market  for  the  last  ten  years  :  — 
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Summer  Price. 


GrosB  BoBton 
Price. 
Cents. 

"  Straight 

Price,"  Boston. 

Cents. 

Gross  to  Pro- 
ducer, Fifth 

Zone. 

Cents. 

Straight 

Price  to 

Producer, 

Fifth  Zone.* 

Cento. 

1««, 

April  to  Ot'tober,  . 

3S 

- 

22 

- 

lS»s 

«< 

• 

88 

- 

22 

- 

isar, 

«« 

• 

311 

- 

22 

- 

1M>8, 

«t 

•« 

• 

81 

- 

22 

- 

IKW. 

(« 

<< 

31 

- 

22 

- 

IIKH), 

«4 

•  « 

• 

33 

— 

24 

- 

irjoi, 

ti 

• 

83 

81 

24 

22 

ii>o->, 

tt 

36  In  April, 
July,  Auflrust, 

Septemi>er. 
85inMay,June. 

34  in  April, 
July,  August, 

September. 
38in  fliay,  June. 

27 
26 

26 
24 

1903, 

«» 

• 

87% 

85% 

28% 

26% 

am, 

« 

• 

87% 

35% 

28% 

26% 

Winter  Price. 


189.V6,  October  to  April, 

87 

- 

26 

- 

18t«-7, 

85 

- 

24 

- 

1897-8, 

83t 

- 

24 

- 

l>98-9, 

83 

- 

24 

- 

1S99-0,        *•                 " 

88 

- 

24 

- 

11100-1,        •*                 ♦'     1 

37  to  January. 
85  to  April. 

1 

28  to  January. 
26  to  April. 

_ 

1901-2,        •*                 "     j 

36 
40  in  December. 

84% 
88%  in  December. 

27 
81 

25.5 
29.5 

1902-3, 

89% 

87% 

80% 

29 

190»-4,        *' 

89% 

m<2 

80% 

28^4 

llK)4-6, 

89% 

87% 

80% 

28% 

*  The  price  in  the  fifth  zone,  i.e.,  the  middle  territory,  is  approximately  the  average 
price  which  the  produo/ers  receive  for  their  milk. 

t  This  is  a  nominal  rather  than  an  actual  change.  With  the  dropping  of  the  Boston 
price  2  cents  the  distance  discount-schedule  was  also  lowered  2  cento,  so  that  producers 
received  the  same  price. 


DAIKY  BUKEAD.  [Jan. 
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